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Abstract
Brooks and Weeks (1999) showed the value of using the child’s cognitive strengths 
to support the learning of spellings. The present research extends this work by 
varying the type of materials to be learnt and the methods of assessing strengths.
The research broadens the applicability of the procedures by investigating the effects 
on an older cohort of children, pupils from varied educational backgrounds and those 
with different cognitive/behavioural profiles to those assessed in Brooks and Weeks.
Background issues were investigated in a series of Preliminary Investigations. 
Findings indicated that: (i) teachers do not normally use the child’s cognitive 
strengths to inform teaching; (ii) very different profiles are presented by children 
with single-word literacy deficits but with different underlying learning difficulties; 
(iii) the relative weaknesses presented by younger dyslexic children may disappeared 
in older cohorts of dyslexic children.
Intervention studies focused on the benefits of teaching to cognitive strengths using 
both single-case and group-design in dyslexic and non-dyslexic children. Findings 
were only partially consistent with those of Brooks and Weeks, suggesting that age 
may be an important factor in determining the most effective teaching strategy. The 
results indicated that factors such as abnormal levels of hyperactivity might intervene 
in the relationship between cognitive profile and learning success in some of these 
older children. They also highlighted that assessing cognitive skills, rather than 
subtyping children based on spelling error analyses, was generally a more reliable 
method for guiding teaching method choice.
The findings are discussed in terms of three perspectives: (i) current theoretical 
views on literacy difficulties and dyslexia; (ii) the use of appropriate research 
methodology to assess for literacy difficulties; and (iii) practical advise on how 
teaching and learning strategies should be used to support the acquisition o f literacy. 
Finally, the need for early diagnosis and support is emphasised.
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“Man is not a naked ape but a culture-clothed human being, hopelessly 
ineffective without the prostheses provided by culture. The very nature 
of his characteristics as a species provides a guide to appropriate 
pedagogy, and the nature of his nervous system and its constraints 
provides a basis for devising reasonable if  not inevitable principles for
designing a testable pedagogy".
Bruner (1973) p.l31.
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Chapter 1 : Introduction
Overview
Controversy surrounds the specific reasons why children show problems acquiring 
literacy. Children with deficits at the single word level are often referred to as 
dyslexic, a condition that is also strongly debated within the literature. Although 
much research supports the view that poor phonological skills may be the main cause 
of low levels of literacy development, researchers and practitioners still disagree on 
the best way to support/improve the learning of children with single word reading 
and spelling deficits. The National Literacy Strategy (NTS, DFEE, 1998) was 
developed in order to attempt to improve the nation’s literacy and prescribes clear 
targets for teachers when teaching literacy and spelling skills. However, it fails to 
give precise direction on spelling instruction in order to achieve the targets set. The 
current research focused on whether providing strategies that concentrate on areas of 
relative strength (eg, visual skills) may be a key to improving the learning of 
spelling, rather than solely attempting to remediate areas of weakness (such as 
phonological skills).
Brooks and Weeks (1999) showed the value of using individual cognitive profiles to 
help guide the choice of teaching method both for individual children with spelling 
difficulties and in classrooms of mixed ability children, all aged between 6 and 8 
years old. This research suggested that cognitive assessments are highly valuable in 
the process of determining the best methods of learning. The present research 
attempted to replicate these positive results and extend the work by varying the type 
of materials to be learnt and the method of assessing cognitive functions/strengths. 
The research broadened the applicability of the methods by investigating the effects 
on children aged 9 and above, pupils from varied educational backgrounds and those 
with different cognitive profiles to those assessed in Brooks and Weeks.
The work began by determining background issues to the learning strategy methods 
advocated in Brooks and Weeks. Firstly, the issue of whether typical classroom 
teachers already use the child’s strengths and weaknesses to determine appropriate
learning strategies was investigated. If they did, formal assessments would be 
unnecessary. However, the findings indicated that teachers were not normally using 
such procedures to inform teaching. Secondly, evidence was sought to determine the 
differing abilities and failings that children with single word literacy deficits might 
present with. The results showed very different profiles of strengths and weaknesses 
presented by children assessed as having dyslexia, moderate learning difficulties, 
attention deficits, emotional/behavioural problems and poor speech and language. 
Finally, two studies showed how relative weaknesses might vary with the age of the 
child. Although consistent differences between dyslexic and non-dyslexic children 
on measures of verbal short-term memory were found across ages, such differences 
on measures of rapid naming disappeared with age.
Following these Preliminary Investigations, intervention studies focussed on the 
benefits of teaching to cognitive strengths both in whole-class procedures with 
dyslexic and non-dyslexic children as well as in individual cases selected for their 
specific profile of strengths and weaknesses, but all showing poor single-word 
literacy acquisition. In the main, the studies achieved similar findings to the Brooks 
and Weeks work but with an older cohort of children, with varied learning materials 
(e.g. regular versus irregular words) and with sound-based (phonics), visual-based 
(whole-word) and combined teaching methods (for more depressed ability learners). 
However, the results also indicated that dyslexies’ literacy difficulties could be 
compounded by factors which may develop as a result of the difficulties, such as 
hyperactivity and/or low self-esteem. They also indicated the need to assess 
cognitive strengths and weaknesses, rather than subtype children according to 
spelling error analyses since with dyslexies this proved to be particularly difficult.
Those findings are discussed in terms of three perspectives: (i) current theoretical 
views on literacy difficulties and dyslexia; (ii) the use of appropriate methodology to 
assess for literacy difficulties; and (iii) practical advise on how teaching and learning 
strategies should be used to support the acquisition of literacy. The results of these 
studies emphasise the importance of early diagnosis and support to prevent the 
effects of failure compounding the difficulty.
Section 1: Foundations of the thesis
1.1 Studies undertaken
Given the findings of Brooks and Weeks, it was necessary initially to establish how 
teachers decided on the teaching methods to use and what criteria influenced their 
choices. Preliminary Investigation 1 studied whether teachers individualised their 
teaching methods for each child and how they decided which methods to use when 
teaching spelling. Eighty-two questionnaires were completed by teachers in the 
South of England, teaching in primary and secondary education, special schools and 
private schools, covering the above issues. Questions focussed on the issue of how 
teachers decided which methods to use when teaching spelling and what factors 
influenced this decision. The findings revealed that, although teachers believed they 
were guided by the individual child when making their teaching method choices, in 
reality other issues were more influential. This finding therefore justified further 
work on the benefits of teaching to cognitive strengths.
In order to investigate the value of individualising teaching methods to a particular 
cognitive profile, it was necessary to have a clear approach to defining an individual 
with literacy difficulties and to be sure that tests used for these defining processes 
were effective across all the age ranges researched. Preliminary Investigation 2 
looked to see whether children with a co-morbidity of reading difficulties and other 
diagnoses responded differently to a range of cognitive tests. Five groups of children 
with differing cognitive diagnoses were studied. The groups ranged in size from 10 
to 18, all aged between 11 and 12 years: Dyslexic, Attention Deficit Disorder 
(ADD), Moderate Learning Difficulties (MLD), Emotional/Behavioural Difficulties 
(EBD), and Speech and Language Difficulties (SLD). A control group of 30 children 
was also included. These children were given various cognitive measures to assess 
reading ability: vocabulary, phonological awareness, non-verbal ability, digit span, 
creativity and a Stroop task. The results showed that the reading-disabled children 
responded differently depending on their diagnoses, with no one test clearly 
identifying the dyslexic group. This finding somewhat contradicts arguments such as 
those of Wolf (1996), who proposed that dyslexies can be identified by naming
speeds tests alone, since she argued naming speeds are the single best predictor of 
reading difficulties. Instead, this study indicated that when identifying a specific 
group with literacy problems a range of tests is necessary. Also implicated in these 
findings is the variation of responses in individuals with reading difficulties, making 
the task of finding particular traits of literacy-disabled people difficult to specify.
Preliminary Investigation 3 studied the effects of age on the ability of two types of 
literacy-related assessment tools to distinguish between dyslexic and non-dyslexic 
children. Matched dyslexic and control children covering four age bands (7-9,10-11, 
12-14 and 15-16 year olds) were given 3 short-term memory (STM) tests and 3 rapid 
naming (RN) tests. These tests were used since they measure skills (working 
memory processes and lexical access processes) that have been said to be the 
underlying cause of the literacy difficulties experienced by dyslexic children. The 
findings indicated that two out of the three STM tests (those that did not rely on 
verbal/phonological coding) produced non-significant differences between the two 
groups, whereas the verbal STM task showed significant differences between 
controls and dyslexies across all age groups. For each of the RN tasks there were 
significant differences between the performance of the dyslexies and controls in the 
younger age groups, but not between the older age cohorts. These results have 
implications for assessment tools chosen to study children’s thinking and learning 
and imply that learning responses may change with age. This finding supports the 
question raised by the work of Brooks and Weeks (1998, 1999) as to whether their 
findings resulted from the particular age the children were at the time of the 
experiment. For this and the previous reasons, it was felt the following studies 
needed to be undertaken.
Intervention Study 1 (ISl) was undertaken using a group study approach with 14 
children, all diagnosed as dyslexic, with a mean age of 11 years (SD 12 months). 
Each child was taught new spellings using three teaching methods: phonics, visual 
and multisensory. These differing approaches were used to determine the method by 
which the individual learnt best. At the end of teaching, each child was directed to 
use the method that resulted in their own greatest learning whenever they 
encountered new spellings. No further alterations or additions were made to the
school’s curriculum. A control group of 14 diagnosed dyslexies with a mean age of 
10:9 years (SD 5 months) were used as a comparison with the intervention children 
and had no further teaching other than that already scheduled by the school. The 
impact of the interventions was assessed by comparing the two groups’ spelling age 
improvements. No significant difference was found in the improvement shown by 
each group. In contrast to the Brooks and Weeks findings, these findings indicated 
that individualising learning was not more helpful in improving the children’s 
spelling ages than the normal curriculum offered by the school. Reasons for these 
findings are proposed in Chapter 8, Discussion, and further work suggested.
Spelling errors were also analysed to determine whether they were helpful in 
directing intervention choice; however, these data did not provide a consistent 
indication of which teaching method the child would find most helpful. Not only 
were they not able to predict how the child might learn best, but they also revealed 
the highly subjective nature of the process of error categorisation.
Intervention Study 2 (IS2) used a single case study design to investigate further the 
findings of Study 1 and Brooks and Weeks (1999) in which the relationship between 
individual children’s cognitive profiles and their learning of new spellings was 
studied. Seven spelling-disabled children, aged between 12-15-years-old, were given 
either 4 or 5 different methods for learning spellings and their responses to these 
assessed in relation to their cognitive profiles. The programmes for teaching were 
chosen on the grounds that they represented either visual, phonics or semantic modes 
of learning or they were commonly used teaching approaches. The results from 
these older children were more complex. The relationship between best learning 
method and cognitive profile did exist but was more constrained by hyperactive 
behaviour and possibly other behavioural factors in some individuals.
This research investigating the teaching of spelling to literacy-disabled individuals 
offers conflicting evidence, in line with other work in the field. On the one hand 
there is research that suggests most effective learning results from teachers using a 
dual or multi-modality approach to target multiple areas of processing in order to 
capitalise on the individual’s relative strengths while hopefully improving the poor
processing areas. In contrast, other research findings suggest that most effective 
learning results from targeting stronger areas of processing, preventing weaker 
modalities from hampering the learning. Intervention Study 3 (IS3) aimed to clarify 
the conundrum by teaching 9 literacy disabled individuals ranging in age from 11 
years to nearly 15 years using three differing methods: a phonics method and a visual 
method (both used in the previous studies) and then a bi-modality method combining 
both visual and auditory input. An added issue of the effects of poor attention on 
learning was also examined, since this was shown to be a factor implicated in the 
previous study. As with Study 2, the results showed that attention and behavioural 
issues could intervene in the learning of these older literacy disabled individuals.
The Bi-modal method only proved to be the best method for three out of nine 
children.
Brooks and Weeks (1999) studied the learning of spelling with groups of Year 2 and 
3 children and found that, by enabling each child to find out how they most 
effectively learnt new spelling, it was possible to increase their spelling age above 
the normal expected rate. Intervention Study 4 (IS4) investigated whether older 
children responded the same way as Year 2 and 3 children. At the same time it 
investigated links between spelling errors and best learning method. A classroom of 
Year 5 children were each taught new spellings using three teaching methods, 
phonics, visual and multisensory. These differing approaches were used to 
determine by which method the individual learnt best. At the end of teaching, the 
child was directed to use the method that resulted in the greatest learning whenever 
encountering new spellings. No further alterations or additions were made to the 
school’s curriculum. The class was divided into two groups: Group A had the 
intervention in the first term while Group B continued with their normal curriculum. 
In the second term. Group B were given the intervention, the impact of this approach 
being assessed by comparing Group A against Group B ’s spelling age improvements. 
Group A’s spelling age increased in Term 1 by 4 months while Group B ’s increased 
by only 1 month. In Term 2, Group B’s spelling age increased by 14 months while 
Group A continued at the same pace as in Term 1. Both groups showed statistically 
significant improvements in their spelling ages when using their best learning 
method, suggesting that individualising learning may be a valuable tool in effective
literacy teaching. As would be expected, there was individual variation with some 
children benefiting more from the intervention than others. Analysis of spelling 
errors did not offer a viable alternative to discovering the best way each child should 
learn spellings since all but one child made more phonemic than non-phonemic 
errors.
1.2 Previous research
The studies summarised above developed from the issues raised by the work of 
Brooks and Weeks in the late 1990’s and, since their work provided the foundation 
for the thesis, a detailed resume will be given of their studies. Brooks and Weeks 
(1998) investigated the learning of spelling with three groups of children. One group 
was underachieving in spelling given their cognitive status, i.e. they were classified 
as dyslexic. A second group was classified as slow learners, matched for age with 
the dyslexies but with IQ’s at at least one standard deviation below the mean, while 
the third, a control group, experienced no literacy difficulties. This final group was 
matched to the dyslexies by spelling age. Each group was taught spellings using 
three differing teaching methods over three weeks. The methods used to teach the 
children were an auditory (phonics) based method, a visual-semantic method and a 
motor-based method involving tracing. The results indicated significant differences 
between the learning of the dyslexic, slow-leaming and normal control groups, with 
the dyslexies performing best with visual/semantic method and the slow learners 
with phonic method. Both groups performed less well than the controls. These 
findings indicated that children with differing learning styles would learn differently 
with varying teaching approaches. Brooks and Weeks concluded that the teaching 
approach which resulted in the best learning was the method that relied on the 
learning style of the child and therefore, in order for teachers to maximise learning, 
they should select methods according to the profile of the child they are teaching.
Brooks and Weeks (1999) undertook several studies to explore the relationship 
between individual learning strategies and effective methods of learning to spell for 
all children. In one stage of their research, they used a single-case study approach
that involved extensive cognitive profiling, resulting in the selection of 6 children 
aged 6 to 8 years old. These children were then individually taught spellings in ten 
different ways for 18 months. The aim was to investigate the link between the 
children’s cognitive profiles and the methods by which they learned new spellings 
most effectively. Four of the children were found to have dyslexic features and two 
to have moderate learning difficulties. The results again highlighted the 
interrelationship between the learning strengths of each individual and successful 
teaching of spelling. Specifically, children with strengths in visual areas learned best 
under learning regimes that emphasised visual processing, whereas those with 
phonological strengths learnt best when the sounds within words were emphasised in 
learning methods.
In another stage of their research. Brooks and Weeks used a group-design to test 
whether the single-case findings could be replicated and generalised and whether 
there were differences between groups in terms of their cognitive development and 
their learning styles. There were three groups matched for spelling age: one 
comprised children with dyslexic features, one with moderate learning difficulties 
and the third with no difficulties, i.e. the control group. There were 12 children in 
each group, with average ages of 8, 11 and 6 years, respectively. The results 
supported some of the findings from the Single Case study but were not statistically 
significant, possibly due to the small numbers and insufficiently defined groups. The 
dyslexic group learned the most number of spellings using a visual method, which 
probably tapped their visual strengths and reduced their reliance on their weak 
phonological skills. The moderate learning difficulty children benefited from visual 
and phonic approaches. These findings again indicate that learning style should guide 
teaching method choice. Eight of these children with dyslexic features were 
followed through for another 15 months. They continued to use their best learning 
method to examine whether they were able, through these methods, to continue to 
increase their spelling levels above those expected normally. All but two made gains 
almost 50% greater than would be expected over a period of 15 months.
In a final study. Brooks and Weeks (1999) again used a group design to examine the 
previous findings over a much broader band of children in mainstream schools.
Three schools were involved, with 60 children from years 2 and 3. The children’s 
best techniques of learning were discovered by giving each child a variety of 
different teaching methods and examining which teaching condition resulted in the 
greatest learning. The children were then encouraged to use this method whenever 
they had to learn spellings in their everyday school work. There was no additional 
input. Half the children used their best method over the 10 months of the study and 
half over the last 5 months in order to compare the responses of the two groups.
After the first 5 months, the rate of increase in spelling age of the ‘10-month group’ 
approximately doubled, while the others increased at a usual ‘chronological’ rate.
The difference was found to be highly significant. The ‘5-month group’ showed 
similar improvements in the latter 5 months when they were using their best learning 
method. This study pointed again to the fact that when a child was offered a variety 
of teaching methods to learn spellings, he/she responded differently depending on 
which method best suited the individual learning style.
These studies looked at individual learning styles of differing individuals and groups 
of children ranging predominantly in age from 6 to 9 years old. The research showed 
the value of individualising the learning styles of children, whether they were 
children with learning problems or normally developing children. It highlighted the 
effects of attending to variations in learning styles and showed how productive such 
consideration might be for children with varying profiles. Previous meta-analyses 
(see Section 9 for a more detailed discussion) had found little conclusive evidence 
for the benefits of individualising teaching methods however few had used the 
extensive approach adopted by Brooks and Weeks and so the findings of this 
approach are important. At the same time, the research raised further questions on 
the learning of spellings: does age alter the way both literacy able and disabled 
children learn new spellings since only 6-8 year-old children were observed? Also 
could there be other issues that might influence children’s learning, such as 
behavioural, methodological and/or schooling factors?
1.3 Overview of differences between the Brooks and Weeks and the studies that 
follow
These current studies aimed to follow up several issues raised by the Brooks and 
Weeks (1999) work. In order to investigate these issues, the studies that follow had 
to both replicate designs while manipulating variables to achieve the stated goals of 
the research. Consistent with the Brooks and Weeks work, the present research will 
use single case studies to elucidate the relationship between cognitive test scores and 
learning across several differing teaching conditions. However, the process used to 
select the single cases will vary from that used by Brooks and Weeks. They used an 
extensive range of cognitive tests to access as much detail regarding the profiles of 
the individuals in order for an educational psychologist to make diagnoses. The 
scores from the tests were compared against the overall ability of the individuals to 
determine which tests indicated poorer functioning. The current studies, on the other 
hand, selected individuals by using a more limited range of test material (for further 
detail on cognitive tests used. See Section 6, Introduction). This difference in 
selection methodology was guided by the aim of clarifying whether a smaller battery 
of tests could reveal the necessary information regarding the cognitive functioning of 
the individuals, while also being brief enough for use in the classroom. The tests 
were grouped into verbal, non-verbal, phonological and visual processing. The 
average score achieved in the visual and phonological categories were then compared 
against each other to assess which processing achieved a higher score. This 
processing area was then considered to be the relatively stronger processing area.
The differing approach was used in order to achieve different goals. Brooks and 
Weeks aimed to diagnose dyslexies while the current studies aimed only to find 
individuals with strengths either in visual or phonological processing while 
simultaneously indicating deficits in spelling age, thus accessing individuals who 
were struggling with spelling acquisition but showing areas of relative cognitive 
processing strength. This selection process would then be used to clarify any link 
between a stronger processing area and subsequent learning of spellings.
The intervention studies performed as part of the present thesis also varied from 
Brooks and Weeks in terms of the age of the individuals selected. One of the main
10
questions guiding the current work was whether the age of the Brooks and Weeks 
children affected their responses to the teaching. Brooks and Weeks selected 
children between the ages of 6 and 8 while the current studies worked with children 
between 9 and 15 years old.
These age differences also required changes to the words that the children were to be 
required to spell as part of the learning methods used. Brooks and Weeks chose 
words in the spoken language of 5 year olds. The current studies used a differing 
process for selection of words since the age ranges to be studied was broader. The 
words were chosen following selection from various spelling lists and then trialled, 
reselected and trialled again and finally two sets of spellings were developed for 
differing spelling ages (for fuller detail see Spelling Lists, Methods section 
Intervention Study 1). Additionally, the lists used by Brooks and Weeks were simply 
matched for numbers of nouns, verbs etc. The present work matched lists in terms of 
the number of syllables within the words in the lists and the number of regularly and 
irregularly spelt words. This was vital to allow an assessment of 
regularity/irregularity and learning methods (eg Phonics versus whole-word). Word 
lists were also shorter (15 versus 20) in the present study compared to Brooks and 
Weeks to reduce the time required for each learning method.
The focus of the present study also differed from Brooks and Weeks in terms of the 
teaching methods used. Brooks and Weeks included methods such as Own-voice, 
Look-say and Pictures that were omitted from the current work as these were the 
least successful in the previous work. The present work also added two methods not 
included in Brooks and Weeks. The first was a method designed to allow children to 
use semantic knowledge in learning (see Method section Study 2) based on methods 
used by Brooks (1995). The second combined phonics and whole-word methods to 
assess the effectiveness of such a combined approach. Brooks and Weeks included a 
No-teaching period. However, given that children showed no learning using this 
period in Brooks and Weeks’s data and that baseline performance is to be measured, 
the current work excluded this method for ethical and time considerations.
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In the group study, Brooks and Weeks included more children than included in the 
present group studies. However, the effect sizes found in Brooks and Weeks seemed 
large enough to be detected by smaller sample sizes. Given that one of the aims of 
the present research was to assess the inter-relationship between teaching method and 
type of word learnt, the words given to be learnt in the current studies were 
controlled and taken from the developed lists. Brooks and Weeks instead asked the 
teachers to use any words they particularly wanted the children to learn. Brooks and 
Weeks did not include a group study of dyslexic children, the present work does.
It can be seen from the above account that while the current studies generally 
replicated Brooks and Weeks, methodologically there were differences in how the 
studies were undertaken. The questions being asked of the current data followed on 
from the Brooks and Weeks findings. Methodologically, some aspects of the Brooks 
and Weeks work were found not to work and were rejected or modified. Since there 
was less time allocated for the current studies the work had to be adapted 
accordingly. (For a discussion of the possible effects of these differences see Critical 
Analysis section 6.4 general Discussion).
1.4 Why Spelling?
The studies reported later all focus on spelling and it is perhaps appropriate at this 
point to establish a clear definition of the term. ‘Spelling’ is usually taken to mean 
the act of spelling a word by writing it. ‘Spelling’ however can also be used as a 
noun referring to the product that is written, consisting of a sequence of letters. It 
may, in addition, refer to the act of writing out the spellings of words or the 
recognition that a word is spelt incorrectly as that word is being read. Most spellers 
write out a word and then read the word to check it is spelt correctly, so that reading 
and spelling can contribute to ensuring the word is spelt correctly. Spelling 
recognition and spelling production tasks are commonly used to measure spelling 
ability, with the potential possible consequence of ambiguity in what the test results 
indicate. Throughout this thesis, the term ‘spelling’ is used to denote the product that
12
is written, since it is this product that can be clearly measured to indicate the child’s 
knowledge of the graphemic construction of words.
Spelling was investigated for several reasons. The pragmatic reason was that the 
Brooks and Weeks work also looked at spelling and, since the questions raised by 
that work instigated the following studies, it was necessary to use the same design 
and area of literacy to investigate these questions. Brooks and Weeks chose to study 
spelling since there are reliable measures available for assessing spelling 
improvements, a fundamental criterion in any study. Spelling was also chosen since 
it is a neglected area compared with work on reading (Gerber 1986, Graham and 
Freeman 1986). Treiman (1997, p315) undertook a search of research articles in 
psychological journals and found that there were more references to ‘reading’ (a total 
of 18,359 from 1974 to early 1997, according to a Psychlit search) than to either 
‘writing’ (5,140) or ‘spelling’ (1,993). Additionally, the limited work that does exist 
is difficult to evaluate since the methodology chosen by different researchers varies 
greatly (for a review on spelling see Gordon et al., 1993). Generally, spelling is seen 
as a poor relation to reading (Venezky, 1980) and is consequently less well 
understood.
In recent times, learning to spell has become recognised as an important part of 
learning to read and write since the process brings with it valuable experience in 
analysing the sounds and meanings of language (Adams, 1990). Spelling has been 
identified as an independent contributor to the emergence of reading (Morris and 
Pemey, 1984; Tomeus, 1984; Mommers, 1987; Cataldo and Ellis, 1988). Many 
studies support the theoretical analyses that assign spelling the major role in 
promoting insight into the alphabetic nature of the written language (Marsh et al, 
1980; Bryant and Bradley, 1980; Frith, 1985; Juel, Giffm and Gough, 1986). Frith 
(1985) provided a theoretical framework within which spelling and reading interact 
to advance the learner towards increased proficiency in each ability (see Section 2.1). 
Cataldo and Ellis (1988) undertook a longitudinal study of the development of 
reading and spelling and phonological awareness with children aged between 4 and 5 
years old. They concluded that the early flow of information between reading and 
spelling appears unidirectional, that is, knowledge gleaned from spelling contributes
13
to reading. Reading and spelling abilities have estimated correlations of between .5 
and .8 (Aaron 1982).
Spelling and reading are often problem areas for students with learning difficulties. 
Dyslexies commonly find spelling more difficult than reading. Spelling difficulties 
are generally more severe and persistent than reading difficulties (Critchley 1970, see 
also study by Snowling et al 1998) since they are more problematic to remediate 
(McNaughton et al 1994; Moats 1994). Spelling is a more complex activity than 
reading, requiring the production of a word ab initio or the retrieval of spelling 
information from a store without cues. Having a phonological awareness of the 
construction of a word requires not only the ability to translate phonemes into 
graphemes, but also an awareness of the effects of the phoneme’s neighbouring 
graphemes and of the syllabic identity of that phoneme. Correct spelling is also 
supported by knowledge of orthographic rules and morphological awareness. 
Venezky (1970), analysing English orthography, argued that while there are 26 
letters, they represent 46 phonemes and there are at least 58 spelling units to learn, 
for example when spelling the phoneme /ee/, at least 3 grapheme patterns could be 
chosen. Spelling demands different skills depending on whether the words are being 
spelt individually out of context or in written work within a semantic context. 
Reading, on the other hand, is the recognition rather than the creation of a written 
word encased in a semantic context and supported by a variety of informative 
features such as phonological, semantic and syntactic information. Many dyslexies 
remain poor spellers even into adulthood (Miles 1993), while reading ability is 
acquired to a satisfactory level. Studies by Jastak and Wilkinson (1984), for 
example, revealed that the average adult reaches only an eighth-grade spelling level. 
Most reading-disabled children will have similar or even greater difficulties with 
spelling, but not all poor spellers are also poor readers -  there is considerable 
variance between the two input and output processes. Bryant and Bradley (1980) for 
example found that children can read words they cannot spell and sometimes can 
spell words they cannot read.
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Summary of Section 1
Subsection 1.1 provided a brief overview of the studies to be covered in this thesis. 
The following section covered the previous research in the area since this provided 
the foundations for the current studies. It showed how Brooks and Weeks 
highlighted the importance of matching teaching approach to cognitive profile in 
order to achieve most effective learning. Subsection 1.3 reviewed the differences 
between the Brooks and Weeks work and the research to be presented in this thesis. 
Subsection 1.4 discussed why spelling was chosen to represent literacy development. 
Spelling is harder to remediate and is a longer term problem while being essential for 
functioning in today’s society, and yet is least investigated. It was also the area 
studied by Brooks and Weeks, so it was necessary to use the same medium to follow 
the questions raised by that work.
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Section 2: Literacy development
It is not possible or even relevant to give a complete review of all the models of 
spelling development that have been proposed to attempt to try to explain the 
acquisition of spelling ability. A summary of the various categories of models will 
be offered in this section in order to provide a brief theoretical background to the 
research that will be presented in the subsequent chapters.
2.1 Stage models
Frith (1985) proposed that reading and spelling acquisition take place in three 
successive stages. In the first stage, the logographic stage, the beginning reader 
develops strategies in order to “guess” the oral word corresponding to the visual 
patterns seen but not yet known. These strategies consist of taking all the salient 
clues that help identify the word, for example advertising logos (e.g. coca cola), or 
visual clues from the whole word or certain parts of the word. The words capable of 
being recognised are limited in number since they are accessed without linguistic 
processing but instead through a pictorial semantic store so that letter order is 
ignored and phonological considerations are absent. In the second stage, the 
alphabetic stage, an effort is now made to match auditory and visual forms and 
grapheme-phoneme correspondence rules are taken into account, while letter order 
and phonological elements begin to play a crucial role. This depends on having a 
knowledge of the alphabet and a metaphonological awareness of the phonemic unit, 
while at the same time making a link between these two types of knowledge. In the 
last stage, the orthographic stage, reading becomes an automated skill, words being 
analysed in orthographic units without phonological conversion. Strategies in this 
stage become systematic and non-visual and operate on larger than phonological 
units, such as morphemic units, allowing the reading of irregular words. Frith’s 
approach allows for an element of individual difference in the passage through the 
stages, but does not explain spelling error variations in depth or account for the 
environmental influences on the development of spelling knowledge.
Stage models of literacy development make explicit that the learning of reading and 
spelling requires different sets of cognitive abilities at different points of the
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acquisition process. If the requisite cognitive resources are not available, literacy 
skills will not be able to proceed along normal lines. Early logographic reading can 
be achieved using the visual recognition skills normally needed for ordinary visual 
recognition tasks. Consequently, few children fail to achieve rudimentary word 
recognition, although they may mistake words resembling each other. Linguistic and 
cognitive skills also play a part in this early learning period as they permit an 
inexperienced reader to determine the approximate meaning conveyed by a particular 
text.
In contrast, attaining alphabetic competency requires an array of specialised 
phonological skills. Phonological awareness is a metacognitive ability that requires 
conscious reflection (Gombert, 1992) and can be defined, at a basic level, as the 
recognition of the speech sounds that comprise words. Such awareness is usually 
thought of in terms of an individual’s ability to break down words/sounds (sound 
blending), to form or recognise rhymes, or to manipulate sounds to form new sounds 
or novel words. These skills require a precise understanding and manipulation of 
sound forms and are dependent upon the individual being able to accurately process 
phonological information. From the age of about 4 years, children begin to be able 
to divide spoken words into their component syllables (Snowling 2000) and at 
around 5 to 6 years they learn to segment words into phonemes, both of these skills 
signalling the child’s developing phonological awareness. Phonological awareness 
at the same time contributes to the recognition of the connection between letters and 
sounds, aiding the decoding of written text. It is for this reason that poor 
phonological awareness or lower levels of phonological skill may lead to poor 
reading ability. Initially, phonological awareness enables children to map sound 
segments onto written language. However, learning to read in turn engenders more 
advanced types of phonological awareness as children become aware of and learn to 
manipulate different types of phonological units: syllables, onsets, rimes and 
phonemes. Awareness of phonemes develops as a result of repeated attempts to map 
speech units to written words when trying to spell. Furthermore, learning to delete a 
phoneme from the initial, middle or final segments of words allows children to 
manipulate word segments and identify words by analogy with familiar words.
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Frith’s (1985) model highlights the fact that reading and spelling develop at different 
rates. Each skill contributes to the evolution of the other. Children first learn about 
sound-letter mappings by attempting to spell new words, thereby revealing the 
fundamental relationship between individual speech sounds in words and the letters 
used to represent them. Such a view suggests both a parallelism and an evolving 
functional difference between reading and spelling. The logographic stage occurs 
with reading before writing but lasts longer, so that logographic reading still takes 
place while writing has advanced to the alphabet stage. The experience then of 
writing alphabetically allows the child to advance into alphabetic reading.
Alphabetic spelling lasts longer than alphabetic reading, so reading advances into the 
orthographic stage before spelling. Literally interpreted. Frith’s model is a strong 
stage model suggesting three different strategies of reading and spelling at three 
discrete stages of development. Other work has suggested these stages may be too 
rigid in their exclusivity. Goswami and Bryant (1990) criticised Frith’s model, 
arguing that children rely very much on phonological skills when trying to spell a 
word they do not know and that there is no evidence that children spell 
logographically before they spell alphabetically.
Another stage model was provided by Henderson and Beers (1980) who outlined 5 
stages of spelling development. The first stage, preliterate writing, is the scribbling 
stage when the child understands writing is different from drawing, but does not 
appreciate that writing represents speech. The second stage is when the child begins 
to realise that writing is a way to communicate speech and that letters symbolise the 
sounds in words. They may also know some letter names. This stage is known as 
letter-name spelling and in this stage the child may write a letter to represent the 
sounds of the letter’s name, for example help may be spelled HLP. The third stage, 
the within-word pattern stage, is signified by the child learning words by sight via 
reading. When they have learnt a large number of words, they then attempt to use 
their knowledge of these words to spell other words. This stage is characterised by 
the child correctly spelling short vowels and clusters, such as st, dr and tr.
Children’s knowledge of sight words then helps them realise that writing does not 
always involve a one-to-one matching of sounds to letters. The fourth stage is 
signalled by the use of double consonants to mark a short vowel and is called the
18
syllable juncture stage. Children at this stage have leamt that the presence versus the 
absence of a double consonant marks the difference between the first vowels of a 
word, such as little or title. The last stage is called derivational principles and, as this 
implies, it is the ability to understand the spelling relations among words in terms of 
roots, origins and meaning; for example, a knowledge of the meaning connections 
between words such as confide, confident, and confidential. Henderson and Beer’s 
model takes more account than Frith’s (1985) of the effect of accumulating 
knowledge in altering or affecting spelling and therefore allows for an individual 
element in spelling acquisition.
Nunes et al (1997) undertook a longitudinal study with 6-9-year-old children 
investigating children’s developing knowledge of the effects of morphemic structures 
on spelling accuracy. From their findings, they concluded that children learn 
spellings in a developmental sequence, the progression being heavily influenced by 
children’s sensitivity to spoken language. As a result of their findings, they 
developed a 5-stage model of spelling development. The first stage is characterised 
by unsystematic spelling of word endings. Stage 2 sees frequent transcriptions of 
endings and a failure to produce conventional spellings of morphemes, e.g. ‘kist’. 
Stage 3 witnesses some ‘ed’ endings, but usually involving generalisations and 
overgeneralisations or a failure to confine this sequence to past tense verbs, e.g. 
‘kissed’, ‘sleped’, ‘sofed’. In Stage 4 ‘ed’ spellings become confined to past verbs 
with generalisations but no overgeneralisations, e.g. ‘kissed’, ‘sleped’ ‘soft’. By 
Stage 5 there are no generalisations or overgeneralisations, e.g. ‘kissed’, ‘slept’
‘soft’. The authors argue these stages are not exclusive of one another but do run 
unidirectionally. All children do not necessarily acquire skills at the same time, but 
their understanding advances in one direction.
Ehri, (1985), Hulme, Snowling and Quinlan (1991) and Seidenberg and McClelland 
(1989) threw doubt on the rigid sequence of stage models, suggesting instead that 
learning whole-word spellings, sound-letter rules and spelling patterns may take 
place concurrently, with each type of information facilitating and promoting the 
development of the others. According to such models, learners generalise 
information about spelling-sound mappings continuously as they encounter new
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words. Since English is notorious for the unreliability of its spelling system (see 
Section 3 on orthography), a beginner’s initial attempts to understand such patterns 
are bound to be somewhat inaccurate.
2.2 Dual Route Models
Some spelling development research has dealt with the complexities of the English 
language by categorising words into regular and irregular spellings. Regular words 
generally are defined as those where the spelling is predictable given a knowledge of 
sound-spelling correspondences, e.g. ‘cat’, ‘dog’. Irregular words are those where 
there is no predictable correspondence between the sound of the letters and the 
spelling of the word e.g. ‘yacht’, ‘said’, ‘know’. In principle, therefore, regular 
words should be spelt through a knowledge of grapheme-phoneme correspondences, 
while irregular spelling cannot be achieved this way. Instead the speller requires a 
word-specific or lexical knowledge. This belief that there are two independent routes 
to spelling is the basis of the Dual-Route/Process Model (Coltheart, 1978, 1980).
The model proposes that the phonological or sub-lexical route produces a spelling by 
breaking the word up into its component phonemes and uses sound-spelling 
knowledge to assemble an appropriate collection of graphemes to achieve a correct, 
or at least a plausible spelling. This route therefore only aids the spelling of regular 
words. By contrast are irregular words acquired through the lexical route. This route 
uses word-specific knowledge in a word store, or orthographic lexicon, which is 
activated by the semantic system. Therefore, more commonly encountered irregular 
words are more likely to be known and correctly spelt than uncommon irregular 
words. The main empirical support for a dual system comes from cognitive 
neuropsychological case studies of acquired dysgraphia (loss of capacity due to brain 
damage in adulthood). Probably the most frequently reported studies were two case 
studies by Beauvois and Dérouesné (1981) and Shallice (1981). Beauvois and 
Dérouesné described RG who presented with an interesting spelling deficit. Words 
produced by RG contained numerous errors, whereas written transcriptions of 
dictated pseudowords were all correct. Also, the more words contained orthographic
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ambiguities, the more they were prone to errors, while there was no effect on the 
syntactical class or length of the word. This type of dysgraphia is known as 
surface/lexical or orthographic dysgraphia. Shallice studied another individual, PR, 
who presented with the opposite problem, known as phonological dysgraphia. He 
experienced difficulty when writing dictated pseudowords, whereas he had little 
problem in producing correctly familiar words. The errors PR made were non- 
phonological.
The Dual Route Model, however, does not propose how a new word is learned and 
placed in the lexicon. Word-specific spelling information might be recalled using 
visual memory, but there is insufficient empirical evidence to indicate that visual 
memory plays more than a peripheral role in the early acquisition of whole word 
spellings. Peters (1985) did however suggest that visual imagery may be an 
important factor in the learning and recall of word spellings. Ehri (1985) considered 
that correct spellings are mastered when the learner is able to fuse the visual and 
phonological representations of the word. The sounds in the word’s pronunciation 
must be linked to its spelling by mapping at least a proportion of the letters to the 
speech sounds in the word’s pronunciation. Dual Route models have also been 
criticised for being based on empirical observations of adult patients with reading 
problems due to brain injuries (acquired dyslexies).
Baron and Treiman (Baron 1979, Baron and Treiman 1980, Treiman and Baron 
1981, Treiman 1984) examined the proposal that there are two ‘routes’ to reading, 
one a visual route and the other a phonological route, and concluded that people can 
be divided into ‘Phoenician’ and ‘Chinese’ readers. Phoenicians are those who read 
and write using a phonological strategy, while ‘Chinese’ people read 
logographically, relying on the visual appearance rather than the sounds of the 
constituent parts. Later, Treiman (1998b) argued that it is possible to misunderstand 
children’s reasoning for spelling words, arguing that incorrect spellings made by 
young children reveal that, even without an obvious phonetic link, spellings can be 
categorised as phonetically plausible if examined using the child’s understanding of 
the sound system of the English language. They can also indicate that children are 
attempting to construct words using their knowledge of the sound basis of words.
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For example, certain omissions of graphemes can reflect the position of the 
consonant in a spoken syllable, or the use of certain letters may be influenced by 
knowledge of spoken language and print, indicating the child is not simply 
reproducing memorised spellings. Treiman and Cassar (1997) showed that there can 
be some rudimentary influences of orthographic knowledge on spelling right from 
the beginning. Even early on, for example, children may notice that words begin 
with a capital letter but do not end with one, that words may end but not start with a 
double consonant and that letters such as ‘e’ and ‘s’ may double but letters such as 
‘a’ and ‘v’ rarely do. Reiben and Saada-Robert (1997) similarly concluded that 
children are more flexible than a fixed stage model predicts and that their 
development is better described in terms of ‘phases of dominance’ of strategy. (See 
also Read’s argument, 1971, 1975, 1986 discussed in Section 4.2.1.) Ellis (1997) 
states “A new skill initially builds on whatever relevant abilities are already present, 
then as it is used, it may well legitimise and make more relevant those prior skills 
and cause their further development” (p.289).
2.3 Connectionist Models
A difference between dual route models and connectionist models of literacy 
development is that connectionism emphasises a single interconnected system rather 
than two routes for recognising all types of words, regular and irregular, as well as 
exception and nonsense words (Seidenberg and McClelland, 1989). Phonological 
coding is an emergent ability rather than letter sound-rules having to be explicitly 
taught so that phonological activation is intrinsic to word identification at all levels 
of development. A word is recognised within the system when the phonological 
store of a sound is matched to the stored orthographic representation. Phonological 
ability is therefore not bypassed at any level of development, as in the alternative 
models above. Equally, the ability to recognise whole words and decode through the 
use of rules emerges by means of underlying units becoming connected in the 
cognitive system. Information processing occurs through the interaction of large 
numbers of simple processing units, such as phonological and orthographic units, and 
learning is the changing associations of the processing units. This model has been 
criticised (Hulme et al, 1991) for not taking into account the fact that children
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normally start reading acquisition with a considerable amount of prior knowledge 
and skills since the model assumes that at the beginning of reading the phonological 
unit is unstructured and undeveloped. However this was amended in a later model 
developed by Plant et al (1996). Later models though still did not take account of 
either the effects of teaching or the role of semantics in learning to read or spell. 
Whereas dual-route models have been criticised for being based on empirical 
observations of adult patients with reading problems due to brain injuries, 
connectionist models have been criticised for having been based on empirical 
observations of skilled readers.
The debate on how children learn to spell highlights one main question relevant to 
these studies: Is the learning of spelling affected by age or connected with individual 
differences? The studies to be reported concern themselves with this question by 
investigating children’s acquisition of spelling at different ages. By using a single 
case design and by comparing backward with normal spellers’ responses, it also 
enables the investigation of individual differences. Pedagogical implications 
obviously develop from the answers to such questions. If learning spelling is reliant 
on age factors, then teachers should take age into account when deciding what 
methods to use for teaching spelling. If, however, learning to spell is dependent on 
factors that are individual to the child (which may include age), then it is the 
individual nature of each student that the teacher must consider when deciding on the 
method to use.
Summary of Section 2
Subsection 2.1 gave a brief account of the models of spelling development which 
proposes that the learning of reading and spelling depends on the progression 
through stages of cognitive maturation. Subsections 2.2 and 2.3 provided alternative 
viewpoints on spelling learning. They also introduced the reader to remediation 
issues, since the way which spelling knowledge is normally acquired should 
influence how remediation can be undertaken for those with spelling difficulty.
23
Section 3: English Orthography
Writing systems are generally considered to date back to 5000 B.C., originating in 
Mesopotamia, Egypt and the Indus and Yangtze valleys. Earlier precursors probably 
include the use of pictures and tallies inscribed in stone (Olson, 1994). These 
systems have been divided into three different types: logographic, syllabic and 
alphabetic, which differ in terms of whether the written symbol corresponds to a 
morpheme, a syllable or a phoneme. Chinese is often quoted as an example of a 
logographic script, in which the symbol stands for a morpheme. Japanese Kana is 
the typically used example of a syllabic writing system in which one symbol stands 
for a syllable. English and most other European languages are alphabetic. The 
widely used Latin (Roman) alphabet was originally an adaptation of Greek, having 
evolved from the ancient Phoenician script. All writing systems, including non- 
alphabetic ones, have evolved to encode speech and meaning.
Alphabetic systems, of which Latin, Greek, Cyrillic, Herbrew, Indian Devanagari 
and most European scripts are examples, have roughly one symbol per sound, 
although there are many systematic and idiosyncratic exceptions to this rule. An 
alphabetic symbol has no meaning on its own and is only meaningful in the way that 
it combines with other symbols to form words. True alphabetic orthographies 
represent each sound of the language (phonemes such as /b/, /p/, /t/) with a particular 
letter (graphemes such as B, P, T), each word with a set of phonemes being spelt 
with the same corresponding graphemes, so as to make the spelling of the words 
entirely predictable. However, anyone who has tried to learn to spell English will 
know this is not the case. The problem with English is that there are fewer letters 
than sounds and the relationship between these letters and sounds is often ambiguous 
and idiosyncratic, sometimes with no rules or regularity. This is largely due to the 
historical development of what we now know as modem English. Old English was 
based upon the Irish modification of the Roman alphabet and, like Latin and Greek, 
was a phonetic system in that spellings had a one-to-one relationships with sounds. 
Over the following centuries, foreign influences, including loan words, the use of 
French after the Norman conquest and the great vowel shift in the Fifteenth Century,
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changed the pronunciation and grammar and destroyed the phonetic nature of Old 
English. Now, although there are phonetic elements to English, it is not a truly 
phonetic orthography and therefore the use of phonetic strategies alone cannot be 
enough to guarantee good spelling.
In the English writing system there are 26 letters or graphemes, but there are many 
more functional phonemic units (Venezky 1970). Every spoken sound in the English 
language can be generated by single or combined graphemes. Of the theoretically 
enormous number of possible combinations of basic sounds that might be found in 
the language, only a relatively small number are used, and many of these 
combinations are common to more than one word. For example, two of the three 
basic sounds contained in the spoken words ‘cat’ and ‘rat’ are shared (the sounds of 
the medial vowel and final consonant). That the words have basic sounds in 
common is represented by the shared letters a and t, of their spellings. Some 
knowledge of the phonological structure of words such as ‘cat’ and ‘rat’ is helpful 
when beginning readers attempt to learn their written form. In particular, awareness 
of phonemes is important when mastering the alphabet writing system.
At the same time, language can be segmented into four components: The 
phonological (sound) component, the semantic (meaning) component, the syntactic 
(structural) component and the pragmatic (contextual) component. Each of these 
components include both elements of information and rules about how those 
elements may or may not be combined. Spelling involves knowledge of the four 
components of language which, combined with the complexity of the English 
language, contributes to spelling being an intricate psycholinguistic activity, less 
transparent to learn than reading and more complex to remediate should things go 
wrong. Added to the complexity of the activity itself is the complicated nature of a 
non-transparent alphabetic script not always adhering to rules or patterns. The work 
to be presented concentrated only on teaching English and since English may be seen 
to be more complex than other scripts, the findings from this work may not apply to 
other languages.
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Summary of Section 3
This section gave a brief overview of the evolution of the English Language and its 
resultant complexity. The lack of phonemic regularity results in a non-transparent 
script which, for a learner with reduced phonological awareness, renders the 
penetration of the language a complex and baffling task. It is for this reason that 
difficulties witnessed by researchers investigating the acquisition of English may not 
be the same in more transparent scripts.
26
Section 4: Literacy acquisition difficulties: Dyslexia/ Learning difficulty (LD)
4.1 Definitions
Theories of learning difficulties (LD) have produced a plethora of terminology such 
as strephosymbolia, dyssymbolia, word blindness, minimal brain dysfunction, 
dyslexia, developmental dyslexia, learning disorder and specific learning difficulty 
(SLD). The field is characterised by contradictions in the form of a variety of 
opposing theories, different defining criteria for SLD, heterogeneity of population, 
lack of agreement on assessment methods and disagreement over intervention. Many 
theories, terms and definitions result in considerable variations of criteria used in 
sample selection and lead to potential problems when comparing studies and 
searching for consistency of findings.
In broad terms, developmental dyslexia refers to a constellation of symptoms 
associated with difficulties in learning to read, problems with spelling and a general 
slowness in processing symbolic information (see Critchley, 1970; Miles, 1993; 
Thomson, 1989). Such disabilities may lead to profound problems in academic 
learning and are sometimes associated with behavioural, emotional and social 
problems (Osmond, 1993). However, within these broad terms there are 
considerable individual differences in the presenting characteristics, symptoms and 
learning responses, and it is for this reason that the definition of dyslexia is, has been, 
and probably will continue to be, contentious.
In 1985, Yule and Rutter reviewed the distinction between general reading 
backwardness (poor reading in line with generally low attainment) and specific 
reading retardation (reading out of line with the expectation based on age and I.Q.) 
They concluded that features said to characterise dyslexia share many of the features 
of specific reading retardation and that there was no good evidence in support of 
dyslexia as a separate, unitary condition. Since 1985, research has furthered our 
understanding of dyslexia and the current view is that it is a cluster of symptoms 
which distinguish it from other specific learning difficulties. Turner (1997) argued
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that specific learning difficulty is now a term that “has served to keep open the 
scientific options pending a greater degree of knowledge. As such, it may have 
served its day.” (p.6). However, that is an optimistic viewpoint in view of the current 
status of agreement over how dyslexia should be defined.
Traditionally, a diagnosis of dyslexia has been based on a comparison of reading and 
writing skills against general intelligence, since poor reading or spelling without a 
low IQ was assumed to be the result of some other unique deficit. Thus, it has been 
argued that reading and spelling problems of Tow’ and normal IQ individuals are 
fundamentally different in origin and therefore require different treatment. The most 
obvious problem with this approach to defining dyslexia rests on the definition of 
intelligence. IQ is calculated from scores produced by a variety of psychometric 
tests. In the vernacular, intelligence is a broad and meaningful concept that alludes 
to the ability to learn and understand from experience, acquire and retain knowledge, 
respond quickly and successfully to a new situation and reason in order to solve 
problems (Neufeldt, 1994). A single IQ score cannot therefore take account of these 
broader areas of intelligence. Elliot (1995) argued that: “intelligence and IQ .. .have 
so many meanings that finally they have none” (p.l).
Problems exist with the approach to measuring IQ. Intelligence test scores do not 
represent absolute measurements with a zero point; a score merely states a child’s 
status compared with other children who have taken the test. Stanovich (1986) 
argued that since there was no agreed basis for selecting a specific cut-off point from 
the normal distribution, minimal levels of IQ vary widely across studies and the use 
of different IQ measures results in incomparable data. Lyon (1995) also suggested 
that the IQ reading discrepancy is inappropriate because of the body of research 
which shows that, on measures assessing decoding, word recognition and 
phonological skills, high-IQ poor readers do not differ from reading disabled 
children with lower IQ’s. Shaywitz et al (1992) addressed the issue of what it is that 
leads to a child being classified as having a specific reading retardation as opposed to 
a general reading backwardness. The only significant predictor was IQ, the measure 
used to define the groups in the first place. This is despite the fact that there is a poor
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correlation in the normally reading population between IQ and reading skills. 
Stanovich (1986) suggests that this correlation is around 0.31.
The argument in the literature has focused, therefore, on the question of whether the 
very measures which define dyslexia are the only measures indicating a difference 
between dyslexies and other slow readers, and therefore what is the point of using the 
measures in the first place. The IQ discrepancy approach does not offer what 
Cruikshank (1975) called “the psycho-educational match”, in other words help the 
process of matching teaching to the individual’s psychological characteristics. IQ is 
a general measure of intelligence comprising tests of verbal and non-verbal ability. 
Verbal IQ, since it assesses vocabulary and verbal concept ability, is more strongly 
correlated with reading skill (Snowling, 2000) in the normal population than 
Performance IQ, which assesses tasks relying on perceptual and visuo-spatial skills.
It is the inclusion of Performance IQ that reduces the correlation between reading 
ability and global IQ. Stanovich (1986) suggested that, as children with specific 
reading difficulties show more of a discrepancy between reading and chronological 
age as they get older, so their ability with verbal tests decreases, leading to a fall in 
their Verbal IQ. This then risks the possibility that these children will be 
inappropriately placed in the category of slow learners, reducing the power of the 
discrepancy criteria to pick out the very group it is intended to find.
Miles (1996) argued that the concept of a global IQ may be misleading because 
many of the items in IQ tests are not suitable for dyslexies, and global IQ hides 
individual variations. He did, however, add that intelligence tests do have a role to 
play, particularly in the identification of strengths and weaknesses, the marked 
differences in cognitive ability areas being a feature of a dyslexic profile (see also 
other papers in special issue of Dyslexia, Dyslexia Vol 2 (3)). Levine (1999) argued 
along the same lines: “Despite the potential for abuse and the clear limitations of IQ 
tests, they deserve a place in the assessment of some children with learning 
difficulties. However, like other components of evaluation, they need to be reviewed 
in a broader context” (p.542).
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In keeping with the more current perspective on how to define dyslexia, the Orton 
Dyslexia Society in America produced a definition not referring to a global 
discrepancy but instead focusing on areas of difficulty and individual differences:
“Dyslexia is one of several distinct learning disabilities. It is a specific language- 
based disorder of constitutional origin characterised by difficulties in single-word 
decoding, usually reflecting insufficient phonological processing abilities. These 
difficulties in single-word decoding are often unexpected in relation to age or other 
cognitive abilities; they are not the result of generalised developmental disability or 
sensory impairment. Dyslexia is manifested by a variable difficulty with different 
forms of language, including, in addition to a problem with reading, a conspicuous 
problem with acquiring proficiency in writing and spelling”. (1994).
Turner (1997), with his definition of dyslexia, also highlighted the current 
perspective favouring a constellation of difficulties rather than a unitary discrepancy:
“dyslexia is a specific learning difficulty in which a disorder of phonological 
processing, frequently inherited, compromises the development of internal 
phonological representations. This difficulty affects, first of all, various low-level 
aspects of speech processing (phonological manipulation: rhyming, blending, 
segmenting and articulatory sequencing) and latterly the acquisition of the written 
language skills (reading -  more specifically phonological decoding -  and spelling)” 
(P. 10).
These definitions indicate that dyslexia is now believed to be just one form of 
learning difficulty, highlighting the role of phonological processing difficulties and 
stressing that the problem is in the area of word decoding rather than comprehension.
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4.2 Deficits in dyslexia
4.2.1 Phonological deficits
In 1979, Vellutino published an evaluation of all the work undertaken on the deficits 
in dyslexia and concluded that the perceptual deficits believed to be responsible for 
the symptoms of dyslexia were consistent with the view that dyslexic readers have 
verbal coding deficits. Although this united the work in the field, it was still an 
imprecise conclusion, in a sense only offering a global recognition and saying 
nothing about deficits within the language subsystems. More recently, individual 
areas of weakness have been studied and a greater understanding is emerging of the 
specific subsystems implicated. For example, it is now becoming clear that dyslexies 
appear to be particularly weak in phonological processing and awareness, while often 
functioning normally in other areas such as the semantic and syntactic systems (Frith 
et al, 1995). Stanovich (1986) argued that dyslexia should be defined as a core 
phonological deficit rather than using the discrepancy model (as discussed above). 
Stanovich and Seigel (1994) undertook a large study of children with varying reading 
skills and found all poor readers differed from normal readers, not in their IQ levels, 
but in their phonological awareness. The phonological deficit hypothesis attempts to 
explain the differences between dyslexies and non-dyslexics in tasks requiring 
phonological processing (segmenting, blending, rhyming etc), as well as how these 
deficits can impact on other areas of functioning.
Bradley and Bryant (1978) were one of the first to demonstrate phonological 
awareness deficits in a group of 12-year-old dyslexies when compared with younger 
reading age-matched children on tests of rime and alliteration oddity, the dyslexic 
children making more errors than the control group. This study in children was 
followed by many others (e.g. Olson, Kleigel, Davidson and Foltz’s 1985 group 
study and Campbell and Butterworth’s 1985 single-case study confirming the view 
that dyslexies are impaired in metaphonological skills). Swan and Goswami (1997)
undertook a study to assess the degree to which dyslexies were impaired in their
/
metaphonological skills. They gave dyslexic and reading age-matched groups tasks 
of syllable, rime and phoneme segmentation and found that the dyslexies performed 
less well, but comparably, to the reading-age matched controls on the syllable
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segmentation and onset-rime tasks. However, they did not perform as well as the 
controls on the phonemic awareness tasks, implying that the ability to analyse 
phonemic segments is more critical to the reading process than that of analysing the 
larger units of syllables and rimes.
These findings indicate that one of the problems with making a statement about the 
ability of children to do phonological tasks is exactly what form of phonological 
awareness is being studied. Bruce (1964) showed that children between the ages of 
5-9 years old found single phoneme deletion tasks for this age group were 
particularly hard e.g. ‘jam ’ -  ‘am’ or ‘snail’ -  ‘sail’. However, Calfee (1977) found 
that 5-6-year- old children were very good at deleting a single phoneme in a word, 
providing that this phoneme was part of the onset of a word e.g. ‘pies’ -  ‘eyes’. This 
evidence suggests that their awareness of what is known as onset - rime is good, but 
that single phoneme awareness at this age may not have developed. Such findings 
support those of Swan and Goswami (1997) discussed above. Read (1971, 1975, 
1986) examined data on children’s spelling and concluded that the mistakes were 
systematic and revealed that the children often perceive and use phonological 
properties that adults no longer distinguish. Adults became insensitized by knowing 
the correct spelling.
There is considerable evidence that phonological deficits are a core feature of 
dyslexia (Snowling, 2000, Stanovich, 1986). However, what the phonological deficit 
hypothesis fails to answer is how poor readers with phonological deficits differ when 
they present with high and low IQ’s. Walley, Michela and Wood (1995) proposed 
that, as a young child’s vocabulary improves, so a restructuring of phonological 
representations takes place. In this view, poor vocabulary affects the organisation of 
the phonological representations. This organisation aspect may be more likely to 
occur in a child with generalised low ability than in a child with specific deficits, 
such as the traditionally defined dyslexic.
In essence, there are three alternative views with regard to the nature of a causal 
relationship between reading and spelling of alphabetic languages. The first is that 
the development of phonological processing ability enables, or at least facilitates, the
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acquisition of early reading and spelling skills. Support for this view comes from 
numerous longitudinal studies in which performance on some phonological task, 
typically given in kindergarten, is predictive of subsequent performance on a 
measure of word decoding (e.g. Bradley and Bryant 1985). Alternately, the 
developing skills occur the other way round. It may be the learning of spellings such 
as ‘cat’ and ‘rat’ that makes the child aware that the spoken forms of ‘cat’ and ‘rat’ 
have sounds in common, thereby bolstering phonological awareness. Morals and 
colleagues (1979, 1986, 1988) in a series of studies investigated phonological 
awareness with literate and illiterate people in an attempt to elucidate whether 
phonological awareness is a precedent or postcedent factor in learning to read. They 
concluded that illiterate people have little phonological awareness compared with 
literate groups. In other words, the child gains an explicit awareness of aspects of the 
sound structure of oral language as a by-product of learning written language. 
Likewise, learning to read and spell facilitates an awareness of the phonological 
structure of oral language (Ehri 1984, 1987; Morals 1991).
Looking at the direct causal relationship between reading and spelling, Ehri and 
Wilce (1987) explored the idea that spelling may help children in reading. They 
taught kindergarten children to spell words by attending to constituent letter-sound 
sequences and, when necessary, to phonetic, phonemic and articulatory cues. The 
experimental children learned to read words better than the control children, who 
practised matching letters to isolated sounds only. Thus, the spelling training 
appeared to help in deciphering words when reading. Ehri and Wilce proposed that 
beginners approach spelling in a similar manner to reading: in both tasks they rely on 
a store of associations between letter name knowledge and word pronounciations and 
thus learning the spelling of words helps children detect and utilise phonetic cues in 
the printed word.
The third possibility is that both the above alternatives are correct. A child’s 
preliminary awareness of the sound structure of oral language facilitates learning to 
read and spell, and learning to read and spell facilitates subsequent awareness of the 
sound structure of oral language. On the basis of their longitudinal study of first- 
grade children, Perfetti et al (1987) suggested that phoneme analysis (e.g. phoneme
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segmentation) and phonological synthesis (e.g. phoneme blending) had different 
causal relations with reading. According to this view, early reading experience 
facilitates subsequent phonological analysis, which in turn facilitates reading. In 
contrast, early phonological synthesis enables subsequent reading, but there is no 
reciprocal facilitation between subsequent reading acquisition and further 
development of phonological synthesis. Wagner et al (1994) supported the Perfetti et 
al findings with a longitudinal study of 244 kindergarten through to 2""^  Grade 
children. Their work indicated that young children’s phonological processing 
abilities comprise 5 correlated latent abilities: phonological analysis, phonological 
synthesis, phonological coding in working memory, isolated naming and serial 
naming. They found these abilities are characterised by different developmental 
rates and stable individual differences with a bi-directional causal relationship 
between phonological processing abilities and reading-related knowledge: 
phonological processing abilities exert strong causal influences on word decoding; 
letter-name knowledge exerts a more modest causal influence on subsequent 
phonological processing abilities. These abilities facilitate the development of both 
reading and spelling skills.
4.2.2 Verbal short-term memory deficits
A  common area of difficulty for dyslexies is that of verbal short-term memory, 
resulting in the ability to remember normal spans of visual information, but reduced 
spans of verbally presented information (Hulme, 1981), which appears to remain 
poor even into adulthood (Snowling et al 1997). The reason behind this, Snowling 
(2000) suggested, is that dyslexies are less efficient at recruiting phonetic memory 
codes. The consequence can be the loss of information before it is stored, if 
presented in chunks too large for rapid processing (more decay occurs with long 
words than short words), preventing information from proceeding into working 
memory. It is this processing ability that is tapped by the WISC Digit Span task 
which is discussed further in Section 6. Wolf (1996) proposed that dyslexies can be 
identified by what she described as a double deficit, phonological deficits and 
naming speeds problems, naming speeds, she argued, are the single best predictor of 
reading difficulties. Memory for known words is also greater than memory for letter 
strings, showing a lexicality effect. Long-term memory supports the maintenance of
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known words in short-term memory, highlighting the interdependence of short- and 
long-term memory. Although in general dyslexies show poorer scores in tests of 
verbal short-term memory, there are individual differences. These stem from the 
severity of the short-term memory deficit, the efficiency at drawing on long-term 
memory stores, as well as the difference and quality of information held in long-term 
memory.
Another problem for dyslexies is the storage and reproduction of information in the 
correct sequential order, thereby leading to inaccurate representations of words and 
thus causing the symptoms apparent in dyslexies. Naidoo (1972) argued that 
remembering and reproducing sequences is an essential skill for sound blending and 
therefore deciphering the written word. The problem with testing this theory is that 
many tasks that have a sequential component (for example, WISC Digit Span) also 
have a phonological element, thereby confounding any data achieved through the 
test. Other researchers have attempted to assess sequential skills via non-verbal 
tasks, e.g. Pavlidis (1991) with an eye sequencing test; Haslum (1989) with a 
sequencing motor test; and Everatt et al. (1999) with a sequential tapping test. 
However, often these tests are utilising other possibly compromised areas of 
functioning (as with the Haslum motor task), or still involve phonological processing 
(e.g. Everatt et al’s tapping task, which could be argued to involve a rhythm 
recognition process that is similar to the recognition of a phonological form). As a 
result, the argument still requires further investigation to clarify these questions.
4.2.2 Verbal naming deficits
To name an object requires the retrieval of that information from long-term memory. 
Dyslexies have been found to perform at a poorer rate than reading age-matched 
controls, while performing at a similar level in a receptive vocabulary test involving 
the matching of pictures to words (Snowling et al, 1988). The explanation for this is 
that the store of semantic information regarding an object is normal and retrievable, 
but the store of the phonological representations of the name of the object is either 
corrupted or inaccessible. Swan and Goswami (1997) also found that dyslexies were 
able to define words they could not name, supporting the view of an unaffected
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semantic representation of objects but corrupted phonological representations of 
words.
4.2.4 Rapid automatized naming deficits
Rapid automatized naming involves the naming of familiar objects such as digits, 
colours and objects, under timed conditions. Denckla and Rudel (1976) discovered 
problems in rapid automatized naming of successive stimuli. Wolf (1991) reported a 
5-year longitudinal study which established that early deficits in naming speeds for 
letters and numbers predicted later deficits in reading, showing a direct relationship 
between the severity of reading impairment and the speed deficit.
4.2.5 Visual deficits
The demonstration that many dyslexies have phonological impairments does not 
exclude the possibility there are different presentations of deficits amongst the 
dyslexic population. Snowling and Rack (1991) pointed out that generally there are 
two distinct patterns of reading performance. In the first, the use of a phonological 
reading strategy is avoided, while, in the second, phonological strategies are over­
used. Their explanation for this was that in most dyslexies there will be a deficiency 
in the use of grapheme-phoneme correspondences, arising from underlying deficits in 
phonological processing, due to a developmental arrest. For others, there may be a 
visual deficit.
Some dyslexies complain that they do not see letters and words properly and teachers 
report that these children appear to suffer some visual impairment. Lovegrove et al 
(1990) demonstrated that some dyslexic children had an impaired ability to detect 
flicker or anomalies in rapid visual processing. Lovegrove (1991) argued that there is 
a specific deficit of the ‘transient’ system in some dyslexic children, possibly 
explaining their perceptual problems. He also established a connection between 
visual deficits and phonological impairment, arguing that they are possibly due to 
both being part of the same molecular process. Fowler (1991) suggested that a 
transient visual deficit is both a cause and consequence of the instability of binocular 
control. Stein and Fowler (1993) demonstrated that improving dyslexic children’s 
binocular control often led to reading improvements, without additional tutoring in
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reading skills. Livingstone et al (1991) linked visual processing difficulties with 
neuro-anatomical abnormalities in the magnocellular pathway connecting the eye to 
the visual cortex via the lateral geniculate nucleus. Stein (1994) argued that impaired 
magnocellular development is responsible for a spectrum of problems associated 
with dyslexia.
Although there is a sizeable school of thought arguing for a contribution of visual 
deficits to dyslexic difficulties, little work has been done to try to identify the 
physiological mechanisms that may explain how neurological abnormalities cause 
impairments of phonological processing. Dyslexies have seldom been shown to 
suffer any abnormality of the peripheral visual system and children with poor visual 
acuity usually learn to read normally. Hoyt (1999) reviewed two studies on ocular 
function and found no difference in the studies between dyslexic and control children 
in their eye movements that could account for the differences in reading ability.
4.2.6 Motor deficits
It has been suggested that dyslexia is more than a phonological deficit (see, for 
example, Nicolson and Fawcett, 1995) and fine and gross physical difficulties, as 
well as articulatory skills, can be implicated. Graphomotor ability appears to be 
related to spelling. Students with difficulty in the motor aspects of writing 
commonly have deficiencies in spelling, since part of spelling ability is derived from 
the motor act of writing. Those who are preoccupied with motor praxis may not 
have sufficient attention reserves left to register the spelling configuration. Equally, 
poor writing will not reinforce root memory traces and poor writing legibility may 
prevent accurate registration and reinforcement of visual configurations. It has been 
suggested that a failure to develop physical movement sequences may be linked to 
sequencing difficulties in reading and writing (see Plaza and Guitton, 1997) and may 
be as a result of a developmental lag in maturation of motor control (Denckla, 1985).
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4.3 Subtypes
The preceding discussion indicated that dyslexies could present with individual 
differences in their cognitive deficits due to the wide variety of areas which may be 
implicated. An alternative approach to looking at individual variability of disabilities 
in the dyslexic population is to examine the possibility that there are subtypes of 
difficulty. Myklebust and Johnson (1962) were one of the first groups of researchers 
to suggest that there are two types of dyslexic individual, one type suffering from 
visual perceptual deficits, the other type from auditory processing deficits. Later, 
Boder (1973) used this distinction to attempt to subtype children at the behavioural 
level of analysis by classifying children with spelling difficulties into three groups: 
auditory, visual and mixed. Dysphonetic dyslexies, the largest group, showed 
deficits in the integration of symbols with their sounds. This leads to a deficit in the 
development of phonetic word analysis and a reliance on sight vocabularies. 
Dyseidetic dyslexies, on the other hand, showed deficits in visual perception and 
visual memory for letters. These individuals fail to develop sight vocabulary, 
although they develop phonic word attack skills. The third group was the alexic 
group who had mixed dysphonetic and dyseidetic deficiencies in simultaneous and 
sequential memory.
Tyler and Elliot (1988), through cluster analysis, also found three groups. They 
found one group with visuo-spatial and linguistic processing problems, including 
problems with short-term memory. The second group comprised those with 
sequential processing difficulties, apparent when undertaking recall of digits and 
speed of information processing tasks. The last group showed a more generalised 
difficulty of retrieval of information with visual-motor and word-defining problems. 
Morris et al (1998) used eight measures of cognitive and language functioning and 
subjected the results to cluster analysis in order to identify subtypes of reading 
disability. Nine subtypes emerged, representing 90% of the sample of the 232 
children, including 2 non-disabled subtypes and 7 reading-disabled subtypes. Of the 
reading-disabled groups, 2 were globally deficient in language skills, while 4 out of 
the 5 specific reading-disabled subtypes displayed a relative weakness in 
phonological awareness and variations in rapid serial naming and verbal short-term
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memory. The disabled subtype remaining was impaired on verbal and non-verbal 
measures associated with rate of processing, including rate and accuracy of oral 
reading. The authors argued that these results support the premise that children with 
reading disabilities display difficulties with phonological awareness measures, with 
variability on other measures involving phonological processing, language and 
general cognitive skills accounting for the individual variation of presenting 
symptoms. (See also the Dual Route discussion. Section 2.2.)
Summary of Section 4
This section has given a brief resume of the current thinking regarding the defining 
deficits in dyslexia. It highlighted the fact that dyslexia is an umbrella term for a 
constellation of difficulties with the processing of information. However, given this 
fact, what became clear is that with any individual there will be differences in 
presentation and symptomatology and subsequent response to remediation. It can be 
seen from this brief review of visual, auditory, attentional and subtyping work that it 
is not possible to assume homogeneity among individuals with literacy acquisition 
difficulties, whichever arguments are adopted. Seymour (1986) in fact argued that 
this heterogeneity leads to the conclusion that it is only possible to investigate at an 
individual level (an obvious benefit therefore of single-case design).
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Section 5: Learning and teaching
5.1 General theories on learning
Learning can be defined as the ability to store, recall and use facts, knowledge and 
skills. However, how this happens depends on the particular theory adopted. Two 
prominent contemporary learning theories are the Behaviourist’s Stimulus Response 
Conditioning viewpoint and the Cognitive Interactionist theories. These have been 
evolving throughout the twentieth century and have roots that extend even further 
back. Behaviourists built their theories of learning on studies of animal behaviour, 
on the assumption that this could reveal how humans learn. They believed that the 
traditional higher mental processes studied previously by philosophers and early 
psychologists were just more complex forms of the simple behaviours found in 
animals. From this perspective, learning in humans is like that of animals in that, by 
passivity or reactivity, mechanistic trial and error will result in learning, as in 
animals. Learning is believed to be a relatively permanent process resulting from 
practice leading to a change of performance, based on a specific behaviour which is 
an adaptive response to the environment. This conceptual framework of learning 
does not account for individual differences and assumes that prescribed 
environmental conditions lead to automatic learning.
The central criticism of the behaviourist school is the lack of recognition of purpose 
in learning. The cognitive perspective is that humans interact with their environment 
and learning occurs since the individual is goal-oriented and pays attention to what is 
being learnt. Retaining information is believed to involve either learning by rote or, 
instead, understanding concepts and processes with the awareness that learning has 
taken place. The information processing perspective of the Cognitive school 
describes how humans think, reason and how concepts are developed through the 
process of organising, storing and retrieving information. These cognitive activities 
require information to pass through a series of stages, in the process of which there is 
active and constructive conscious processing of information, rather than through the
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passive reception of knowledge that the Behaviourists believe in. This approach 
allows for the impact of individual cognitive strengths and weaknesses on learning.
Behaviourists claim that environmental factors account for the behavioural change 
occurring in learning, while information processing theory proposes that control over 
learning lies with the individual rather than an outside trainer. Cognitive 
Behavioural Instruction, developed in the 1970’s, combines the two approaches, 
accepting that both internal and environmental factors are independently and 
interdependently important to the process of learning. It attempts to modify 
behaviour through changes to an individual’s intellectual or social cognitions, 
acknowledging that learning typically occurs within a social framework and 
advocating that instruction is directed towards the demands of a changing 
environment. Previously, using a Behaviourist perspective, instruction had 
controlled the environment in order to evoke a specific response in the learner, rather 
than focussing on the internal processing strategies of the learner. Information 
processing strategies are conscious or automatic cognitive acts enabling information 
to be stored or retrieved from memory. Strategies organise information into useable 
meaningful units, although the repertoire of stored and available strategies may differ 
from person to person. Bruner’s extensive study of the nature of human knowledge 
and children’s learning led him to conclude “I have come increasingly to recognise 
that most learning in most settings is a communal activity, a sharing of the culture.” 
(1986, p.l27). If, as Bruner argued, learning is social and interactive, then 
collaborative teaching methods move to the centre stage of education. Conversely, if 
it is assumed that learning can be poured into the brain, then didactic teaching would 
be appropriate.
Taking a cognitive perspective on learning, there are three principle cognitive 
elements: the input, the processing and the output. The input can be absorbed in 
various forms, for example by hearing or speaking; by seeing events, print or 
illustrations; or occurs by writing or experiencing through whole body activities.
The processing element is when the material undergoes some form of change as the 
learner attempts to make sense of it. The output indicates the level of understanding 
the learner has achieved with the new material. Dyslexic learners’ difficulties lie in
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the fact that problems with processing information affect learning and therefore the 
output stages.
The theory of instruction begins with the assumption that the environment is the 
primary variable in accounting for what the learner learns, with other variables being 
individual differences, curriculum and teacher effects. The different skills learned by 
people in different environments suggest that this assumption is reasonable. People 
who live in primitive societies learn skills quite different from those learned by 
people in urban societies. However, clarifying the effects of the environment on the 
learner is problematic since this requires either the learner or the environment to be 
controlled before precise observations about the other variable can be made. This 
almost precludes research that has ecological validity and requires that the work is 
undertaken in sterile laboratory conditions. The work that will be discussed has 
attempted to control the variables as far as is possible, while providing evidence 
relevant to work in the field.
5.2 Approaches to teaching
Teaching approaches used for learning-disabled individuals can concentrate on the 
training of skills to aid the process of academic learning. For example, Lloyd (1980) 
emphasised the training of skills in order to provide disabled students both with a set 
of strategies and a method for implementing these strategies in order to help in 
tackling specific academic problems (e.g. letter decoding). This approach is similar 
to direct educational instruction, but differs in that it develops new strategies for each 
academic problem. Teaching instead can adopt a strategy training approach. For 
example, Torgesen (1982) described strategy training, emphasising three different 
kinds of intervention. The first concentrated on providing incentives for individuals 
to utilise their previously unused abilities. The second involved the use of an 
orienting task to improve memory. The third involved teaching particular task 
strategies and more general problem-solving strategies. Alternatively, teaching can 
involve the focussing upon metacognitive skills. For example, Deschler et al’s
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(1980) approach was to teach learning-disabled secondary students how they learn, 
as opposed to teaching specific content areas.
Specifically targeting the individual’s cognitive strengths and weaknesses for 
teaching purposes is an approach which has gone in and out of fashion over the last 
four decades, in the past being called Aptitude Treatment Interaction. Efforts to 
adapt instructional treatments to individual learners became prevalent in the 1960’s 
as information processing theory gained prominence in educational psychology. 
Myklebust and Johnson, leaders in this movement, maintained that there were two 
types of dyslexic individual, one type suffering from visual perceptual deficits, the 
other type from auditory processing deficits (Myklebust and Johnson 1962, see 
Section 4.3). These researchers recommended that visual dyslexies be taught by a 
synthetic phonics approach and auditory dyslexies by a whole-word or sight 
approach.
However, aptitude-treatment interaction (ATI) (sometimes referred to as modality 
specific instruction) began to lose credibility as a viable concept during the 1970’s, 
as accumulating research failed to demonstrate its effectiveness. Robinson (1972) 
investigated the worth of modality preference for teaching reading acquisition and 
found it ineffective even with children with clear differences in modality strengths. 
A literature review on ATI (Cronbach and Snow, 1976) and three meta-analyses 
(Tarver and Dawson, 1978; Kampwirth and Bates and Kavale and Fomess 1987) 
concluded that when the research data was integrated there was no support for the 
effectiveness of the modality model because “learning appears to be really a matter 
of substance over style” Kavale and Fomess, p.238. Howell (1986, p.326) called 
ATI “ a pervasive.. .affliction in special education” and Lakin (1983, p.236) 
identified the continued use of ATI as “a professional disgrace, given the wealth of 
[refuting] evidence”. Lipa (1984) concluded from these reviews that even if  a 
reliable method of measuring preferred modality were to be developed, all children 
need to learn how to match visual letters with spoken sound to read and spell.
Neuropsychological Strength Approach (Hartlage and Reynolds, 1981; Hartlage and 
Telzrow, 1983; Kamphaus and Reynolds, 1987;) is essentially an individualised
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aptitude-by-treatment paradigm where direct instruction is aimed towards the 
specific areas of difficulty, such as spelling. Instructional methods congruent with 
the individual’s neuropsychological processing strengths are employed, whereas 
methods linked to weaknesses are avoided. The rationale for this approach is that it 
avoids stress and anxiety associated with methods focusing on areas of weakness. 
This approach has found some neurodevelopmental empirical support. Hartlage and 
Reynolds (1981) and Kamphaus and Reynolds (1987) argued that the 
neuropsychological strength approach differs from the more traditional ATI 
paradigms in at least two important ways. First, many traditional ATI paradigms 
have identified cognitive or perceptual processing deficits and focussed instructional 
efforts on ameliorating these deficits. Secondly, in focusing on the 
cognitive/perceptual deficits, these approaches have circumvented direct instruction 
of academic skills. For the neuropsychological strength approach, however, 
identified strengths are used solely to determine how specific subject matters should 
be taught. Consequently, deficits in processing do not become a focus of 
remediation. Instead, behavioural and psychoeducational approaches are used to 
analyse academic tasks to determine exactly what should be taught. Thus, in contrast 
to many ATI paradigms, the neuropsychological strength approach uses identified 
learner aptitudes to determine how to teach, rather than what to teach.
Brown and Palincsar (1982) distinguished between skills training, self-regulation and 
awareness training. They proposed that in skills training there should be a focus on 
specific strategies that need to be practised for the skill in question. Self-regulation 
should involve the orchestration, overseeing and monitoring of those skills. 
Awareness training should involve the teaching of the significance of the techniques 
used and the context in which they are appropriate. Gaskins and Baron (1986) 
applied this type of approach to readers with what they call “maladaptive cognitive 
styles” (i.e. children who are not fully in control of their own learning). They 
stressed the need to bring the process involved in successful thinking to the 
conscious awareness of poor readers. Their rationale was built around four factors:
1) factors affecting thinking -  students need to become aware of their particular 
learning characteristics and make a commitment to improve them; 2) reasons for 
using the strategies -  students should be told why a strategy is being taught and given
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examples of its use so as to assist generalisation; 3) methods of self-direction -  
students who do not intuitively use methods of self-direction need instruction about 
how to organise their thinking; 4) cognitive strategies to include learning devices, 
problem-solving techniques, hypothesis formation and imaging.
5.3 Research on the teaching of spelling
Predominantly, research on spelling has attempted to formulate models of spelling 
development in order to understand the cognitive processes implicated. Research has 
also investigated the mechanisms involved by trying to understand why some 
children fail to gain normal literacy skills. Snowling (cited in Brown and Ellis, 1994, 
p. 127) argues that the “description of spelling difficulties in terms of a processing 
model.. .should be the first step towards the design of rational teaching programmes 
for these children”. However, much less research has been concerned with 
maximising the acquisition of these skills through the use of varying teaching 
approaches, despite the fact that Snowling continued the above statement by noting 
that “the evaluation of individualised teaching interventions should clarify aspects of 
models of the acquisition of spelling”.
Research that has investigated differing teaching approaches has debated the worth 
of sound-based methodology over that of visually-based teaching methods versus 
methods that combine modalities, such as multisensory methods. Researchers 
usually argue the worth of one path or another (see for example, Hatcher, Hulme and 
Ellis 1994), however favourable research results have been found for many different 
modes of instruction. For example, there is considerable evidence for improvements 
in spelling ability when methods of learning incorporate sound-based elements 
(Bryant and Bradley, 1983; Lundberg, 1994), while similarly positive results can be 
found for methods emphasising the visual features of words (Fisher, 1985; Lovett et 
al., 1990). Similarly, techniques that incorporate multisensory elements such as 
Simultaneous Oral Spelling have been found to be beneficial (Hornsby and Miles, 
1980). Barron (1980) stated that children might not benefit from spelling 
programmes which place too much emphasise on one teaching method over another.
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This approach, he argued, could encourage children to “over-specialise in one 
strategy and deter them from acquiring the other, and the various functions which go 
with it” (p. 212).
An explanation for the controversy surrounding the value of one method over 
another may lie in the fact that, as practitioners are aware, individuals respond 
differently to varying methodology. Whereas for one individual a sound-based 
method may effectively support learning, for another a whole word approach might 
be more successful. In a comparison of different teaching strategies, Brooks (1995), 
Brooks and Weeks (1998) and Weeks, Brooks and Everatt (submitted) showed that 
the differing responses produced by children were related to their varying cognitive 
profiles. It will be argued throughout this thesis that utilising individual strategies to 
support the learning of spellings is productive, since it obviates the need to rely on 
weaker cognitive modalities.
A common strategy used for teaching spellings is to compile lists of words. If they 
have a common element to them, such as in word families, then the linked 
associations act as a learning device. However, often the lists are remote from and 
irrelevant to a child’s world and what he/she wants to write about. Such word lists 
provide no active strategy to support learning. List of words can be valuable for 
providing a resource for the child to use when composing text, but will be more 
valuable to the child if  they comprise words relevant to the child’s world. Visual 
strategies are commonly used to support the learning of spellings, such as 
highlighting high-frequency letter strings. Learning spellings by a visual route 
requires that the child looks with interest, intent and intention to reproduce a word 
(Peters, 1985). Visual strategies may overlap with word lists, since words can be 
grouped together depending on their composition, not on the sound that accompanies 
the letter combinations. For example, ‘bone’ may be taught with words like ‘stone’, 
‘alone’, ‘throne’ as well as words such as ‘done’, ‘none’ and ‘gone’. This can allow 
a child to associate words they do not know with words they do. Using the visual 
strategy of imagery can help support motor methods, such as tracing a word by 
concurrent tactile exploration of a word; see the ‘Tracing method’ and the 
Neurolinguistic Programming (NLP) methods used in the Brooks and Weeks (1999)
46
research (for further discussion on NLP see Method section Study 2 page 157). Such 
strategies direct the child’s attention to the spatial sequences of letters and word 
structures.
5.4 Different methods
The following discussion on teaching methods subdivides them into areas dependent 
on various sensory abilities. Although it is acknowledged that most methods rely on 
more than one sense, the modality which is focussed upon in each method is the one 
which leads to its particular categorisation.
5.4.1 Auditory/ Phonics
The alphabetic method of teaching children to spell was almost universally used 
from the Greek and Roman times until about thirty years ago. In this method, the 
child first learned the names of the large and small letters and their order in the 
alphabet. Then combinations like ab, eh, ib were spelled out and pronounced and 
then three letter combinations like glo, flo, pag. Spelling the word preceded its 
pronunciation until it was well known. This method is the basis of the auditory 
phonics approach to spelling used widely and advocated in the National Literacy 
Strategy (1998), in which the connections are made between graphemes and 
phonemes. The phonic approach highlights the importance of phonology and the 
sounds of letters and letter combinations. Although phonic programmes use a 
structured approach to introducing the 44 phonemes or sound units in English, there 
are problems associated with these programmes. Reid (1998) suggested the 
problems include the burden on children’s short- and long-term memories by 
increasing what the child needs to remember and also that there are still words that 
need to be taught as sight vocabulary because they do not fall into the ‘sound- 
blending’ categories. However, Chall and Popp (1996) emphasised the need to teach 
children phonics to enable them to understand the sound of the word, helping them 
further to understand its meaning. They added though that a good phonics 
programme needs to pay attention to sight recognition.
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5.4.2 Visual/Look Cover Write Check (LCWC)
Visual methods of learning to spell include, for example, Look-Cover-Write-Check 
in which the word is processed predominately via visual analysis. The first evidence 
that children use a visual approach to spelling came with the work of Gates and 
Chase (1926). They suggested that deaf people have an advantage over hearing 
people in that the latter tend to have a problem with spelling unpredictable words, for 
example words like Taugh’ and ‘choir’, because the letters do not correspond to the 
sounds in the words. Deaf people, however, do not rely on the sounds in words so 
much as on visual memory to recall the correct spelling, so that to them the 
unpredictability of English spelling is not such a problem. They confirmed this idea 
in a study comparing deaf children’s spelling with a control group. Dodd (1980) 
developed Gates and Chase’s work by having two spelling lists, one a phonologically 
regular list, with words such as ‘punish’, and the other an irregular list, with words 
such as ‘receipt’. These lists were given to children who were 14 years old and who 
were designated as a hearing group and a non-hearing group. The hearing children 
made fewer errors with the regular than the irregular words, while the deaf children 
made as many errors with both kinds of words. This result indicated that these deaf 
children were less prone to error with irregularities of spellings than the hearing 
children and that the hearing children relied on the sounds within the words when 
attempting to spell them.
Peters (1967) in her studies on teaching spelling first recommended the Look Cover 
Write Check (LCWC) method for the learning of spellings. It was dismissed in 1990 
by Moseley as being “little more that a superstitious chant (as well as being rather 
boring)” (p.255). However, in 1994 he went on to report successful interventions 
with 13-15-year-old poor spellers when using LCWC. More recently, this method 
has become one of the most popular and widespread corrective strategies for the 
learning of spelling (Montgomery, 1997). LCWC is a visual method that encourages 
the individual to concentrate on the visual image produced by the collection of 
letters, rather than having any emphasis on the connections between graphemes and 
phonemes.
5.4.3. Multisensory
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A third approach used to teach literacy skills comprises multimodality involvement. 
Auditory, visual and kinaesthetic senses are implicated to try to ensure that 
information is absorbed by at least one of the senses. Such approaches include Look 
Say and Simultaneous Oral Spelling (SOS), both requiring the involvement of 
auditory and visual senses, while SOS also involves a motor input. Connor (1994) 
reviewed studies on the teaching of literacy skills and concluded that a “scattergun” 
approach is needed, in which all aspects of the individual are focussed upon, such as 
emotional wellbeing and family support, while using a multisensory approach. This, 
he implied, would tackle all the areas involved in literacy learning and therefore must 
work. Connor also suggested that since dyslexia is multifactorial, it is inappropriate 
to use a single-intervention style. This argument is based on the belief that 
multisensory methods will provide most learners with a mode of learning with which 
they will feel happy (Tarver and Dawson, 1978). Thus, if the learner has difficulty 
dealing with information by way of the auditory channel, this can be compensated 
for through the use of the visual channel.
Simultaneous Oral Spelling (SOS) was devised by Stillman and used in a 
preventative experiment in 1932. Wolff (1974) brought the technique to Britain 
while working at the Maudsley Hospital with children with learning difficulties. 
Bryant and Bradley (1985) and Thomson (1988) advocated the use of multisensory 
methods in the form of SOS. For a comprehensive overview of spelling teaching 
techniques, see Montgomery (1997).
Summary of Section 5
Section 5 aimed to give a brief introduction to the various theories on learning and 
the origins to these theories, since without an understanding of the process of 
learning, instruction has no basis on which to be founded. General theories of 
instruction were presented, with a more detailed discussion of the approaches 
relating to the intervention styles investigated in this thesis. Research on the learning 
of spelling was presented and since there is little material that specifically focusses 
on spelling, this section was relatively limited. Finally, the ways in which spelling is
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commonly taught were introduced in this section as a precursor to introducing these 
methods in the studies to follow.
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Section 6: Assessment of literacy difficulties
Given the discussion of the differing views on the aetiology of dyslexia, it is possible 
to see how assessment is affected, for without consensus of opinion on the deficits a 
clear path to assessment is blocked. This section has taken the view that assessment 
should attempt to provide a valid and reliable means of calculating how an individual 
is performing in relation to his or her peers, as well as comparing each subtest area 
with other subtest areas to assess ‘internal ability’. As Miles (1996) argued, the 
worth of a global IQ assessment is limited since it can be misleading, while the value 
of the individual IQ subtests is that they are able to provide a detailed picture of the 
individual’s strengths and weaknesses.
Assessment in children has to take account of the development of the individual. 
However, measuring change due to development is difficult, particularly in the early 
years, since this is the period of greatest developmental variability. Cognitive, 
linguistic and behavioural development represent some of the most dynamic phases 
of ontogenesis and all impact on spelling ability. An assessor needs to be able to 
distinguish between error variance and the changes relative to growth and 
differentiation. Recognition has to be given to the fact that if one function is 
measured in the same individual at different times, different values may be obtained, 
this lack of consistency either reflecting an inadequate measurement or indicating 
that a developmental change has taken place. For this reason, different age ranges 
should be included in research on assessment and intervention in special needs in 
order to overcome this problem by determining whether conclusions derived from 
assessments are reliable and whether recommendations about intervention can be 
generalised and are not simply due to normal developmental changes. The notion of 
change incorporated in most current measurement approaches, both for diagnosis and 
for response to interventions, has to be both concrete and simple, relying on the 
difference between what is known at two points of measurement. In reality though, 
change in learning, as discussed by Francis et al (1994), is ongoing and continuous, 
and influenced by the characteristics of the individual.
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Change resulting from an intervention can be measured via the use of learning curves 
(graphs) in a single-case design to allow a continuous picture to emerge of the 
processes occurring as a result of the intervention. In this way, each single score 
achieved is seen as representative of a point in time and reflects the ongoing process 
of change through learning. This results in the formulation of a dynamic picture of 
the child’s individual learning under each teaching condition (see Chapter 2 for 
further discussion).
Pumfrey (1990) described assessment as “hypothesis generation followed by an 
intervention” (p. 148). In the work presented in this thesis, the hypothesis used was 
that promoted by the literature on the skills deficits of dyslexies and the tests used for 
assessment were chosen accordingly. Goulandris (1996) stated that: “Assessment is 
not simply a process of identification but is a vital prerequisite of effective teaching, 
enabling the teacher to pinpoint precise strengths and weaknesses and so provide 
appropriate learning experiences and instruction of that individual” (p.77). Levine 
(1999) proposed that: “One of the goals of [assessment] is the generation of a 
functional profile, a balance sheet of neurodevelopmental strengths and weaknesses 
that can contribute to both diagnosis and treatment. Children’s area of strength can 
be used effectively in selecting a particular kind of curriculum, in remediating 
weaknesses and in providing successful experiences” (p.543). These statements 
support the philosophy guiding the assessment approach used in the studies 
undertaken.
Reliability and validity are essential components of any form of neuropsychological 
assessment. Reliability refers to some form of consistency or stability in the values 
of the scores that an instrument elicits. It can be evaluated and measured in different 
ways, but all are means of indexing the amount of variance in a test resulting from 
error in measurement. A person’s score on a test is a product of two things: that 
person’s true (but unknown) score, and error. Thus, reliability is an attempt to 
estimate the percentage of error variance. “In a behavioural sense, reliability can be 
defined as the ability of a test to elicit a stable performance from the subject in the 
absence of outside influences” (Franzen 1990, p. 17). Variance in a set of scores is a 
function of true score variance (Vt) and error variance (Ye) (V=Yt+Ve). Reliability
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is the proportion of true score variance (Vt) to total variance (V). If a test is error­
laden it is unreliable. Conversely, if scores on a test are primarily the result of the 
test-taker’s true score, the test is relatively reliable.
Validity, by contrast, is the ability of a test to measure that which it purports to 
measure. Validity in neuropsychological assessment refers to the ability of the 
scores to demonstrate that they can accurately separate out brain disabilities from 
normally functioning brain activity. Content-related validation involves the 
examination of test content to determine whether it covers a representative sample of 
the behaviour domain being measured. The content must be broadly defined to 
include major objectives, as well as the test response of the individual to the 
behaviour domain being considered.
Lyon et al (1988) noted that it is important to the ecological validity of the 
assessment that testing strategies relate to specific suggestions for intervention. In 
this research, the primary reason for conducting cognitive assessments was to apply 
the information to the development of individual learning strategies. In contrast, 
Stanovich (1988) argued that methods used for learning disability diagnosis can be 
quite different from educationally relevant interventions. The focus of this research 
was not the overall intelligence of each participant but instead selecting individuals 
who, on testing, showed a variability of ability in the tests given. The aim was to 
find children who were not predominantly slow-leaming, but individuals who had 
marked differences in areas of cognitive functioning ability related to literacy. As 
Miles (1996) stated, this is indicative of a dyslexic profile. This approach was used 
to show the hypothesised link between areas of cognitive strength and success in 
learning with matched teaching methods rather than to make a clear-cut clinical 
diagnosis. The approach is an adapted version of componential analysis (Aaron and 
Joshi, 1992; Vellutino, 1993). Aaron (1989) explained that in a componential 
analysis “the component functioning least efficiently will act as the factor that limits 
the cognitive operation (and) diagnosis aims to identify that component which 
operates at sub-optimal level” (p.197). Aaron and Joshi (1992) argued that both 
quantitative and qualitative aspects should be considered when assessing reading 
ability. Quantitative data can be collected in the form of tests of cognitive
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functioning, while qualitative data such as questionnaires looking at behavioural 
aspects, medical health, educational history- both in the home and at school - home 
life and genetic background will also yield important information. In order to 
achieve this in the intervention studies, a selection of subtests was used from the 
Weschler Intelligence Scale for Children -  III U.K. (WISC -  III U.K., 1992), along 
with tests from other batteries, questionnaires completed on the child’s behaviour 
and details taken of educational and, where possible, home background. In most of 
the studies that follow a corpus of tests were used, however, as the studies progressed 
other tests were added to provide more detailed insight into the cognitive status of 
the individuals involved.
One of the most commonly used methods of assessing individual areas of cognitive 
functioning is the WISC. The test provides a structural distinction between Verbal 
(VIQ) and Performance (PIQ) intelligence. The non-verbal performance tests 
employ visual-motor skills and depend less on verbal instructions than the verbal 
scale, which measures vocabulary, verbal reasoning and social comprehension. The 
full IQ is an average of the VIQ and PIQ. Various factor analytic studies have shown 
support for the construct validity of the WISC. A verbal comprehension factor 
reflects the construct purported by Weschler to be measured by the Verbal Scale. 
Equally good evidence is provided by factor analysis for the construct validity of the 
Performance Scale. Cooper (1995) suggested that the WISC series of tests are 
probably the best validated and most widely accepted measures of children’s 
intellectual functioning in the world. However, several subtests may be poor 
measures of general intelligence (g), particularly across a large age (developmental) 
range. A limitation of the WISC is that teachers are not able to use it.
In all of the intervention studies (bar IS4), WISC Similarities and Vocabulary were 
used since they loaded on both the g  factor (general intelligence) and verbal factor, 
making them useful when assessing general verbal and language competency. 
Similarities is a test of verbal conceptual reasoning and requires oral responses to 
questions in general knowledge ranging in form from, “How many days are there in a 
weekend?” through to “What is steel made from?” WISC Vocabulary assesses recall
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of stored verbal semantic information and requires oral responses offering definitions 
of individual words ranging in form from “Fork” through to “Facile”.
In IS2 and 3, WISC Block Design and Object Assembly were chosen as short-form 
performance tests since they both load on the third factor of visuospatial or non­
verbal ability and perceptual organisation. Whole-word awareness depends on the 
spatial coherence of individual elements. An awareness of spatial, directional and 
configurational attributes aids the registration of an object in visual memory, 
supporting visualisation of words. Thus, poor visual-spatial processing will hamper 
the development of clear images of a written word. Both Block Design and Object 
Assembly assess the ability to form concepts and solve problems in a non-verbal 
domain, thereby giving a measure of ability that is not reliant on verbal skills. “Block 
Design is the best measure of g  among the non-verbal scales and is the most reliable 
of all Performance Scales tests” (Reynolds and Kaufman 1990, p. 134). Block 
Design requires the copying of patterns using coloured blocks and shows aspects of 
advanced abstract and spatial reasoning. This test provides a good indication of 
basic abstract and more practical functioning. Object Assembly requires the solution 
of picture puzzles and views a similar area to Block Design with a smaller focus on 
reasoning and a larger concentration on basic perceptual maturity.
WISC Coding and Symbol Search were chosen to be used in all of the intervention 
studies (again bar IS4) as visual processing tests accessing processing speed, as well 
as measuring writing speed and hand eye co-ordination. Rate of processing has been 
implicated in dyslexia (see for example Bowers and Wolf, 1993; Wolf and O’Brien, 
2001). Reduced processing speed and efficiency often affect spelling ability.
Coding requires the ‘writing’ of coded marks under numbers in as little time as 
possible. It provides a picture of visual memory, verbal memory and serial scanning 
as well as eye-hand co-ordination, visual transfer and attentional skills. As such, it is 
not a totally pure test of visual memory, but nevertheless useftil in assessing ability 
relevant to literacy skills. WISC Symbol Search requires the noting of where printed 
sample symbols are included in strings of symbols and assesses further aspects of 
visual discrimination, observation and memory. The British Ability Scales (BAS, 
Elliot, 1983) subtest of Recall of Designs was included in the battery for IS2 and 3
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since it tests visual memory without a spatial element and without timing, thus not 
testing speeds of visual processing. It requires the child to look at a shape for 5 
seconds and then to reproduce it from memory. The shapes become increasingly 
complex. As with all the visual tests there is a motor requirement in drawing the 
recalled designs.
WISC Digit Span was used in all of the intervention studies (bar IS4), as a measure 
of short-term auditory sequential working memory, phonological working memory 
skills and attention (Mishra et al, 1985), which are all central to the development of 
literacy. In order to succeed with this task, a facility with numbers, an adequate 
attention span (Kaufrnan, 1979; Mishra et a l, 1985), acquisition of chunking and 
rehearsal strategies (Mishra et al, 1985) and efficient speech-motor encoding 
(Spring, 1976) are required. Digits forwards involves primarily rote memory and 
learning, while digits backwards involves memory plus the ability to manipulate and 
organise encoded information. Low scores on this test can indicate learning 
difficulties/dyslexia. A review of relevant research by Mishra et al. (1985) pointed to 
two information processing variables: speed of phonological encoding and the use of 
mnemonic strategies such as rehearsal and grouping or chunking, which they felt 
contributed to individual differences in scores on the Digit Span subtest.
Since the aim was to test areas related to literacy development, it was also important 
to add in some tests covering areas of literacy ability not tested by the WISC tests. 
The Phonological Assessment Battery (PhAB, Frederickson et al, 1996) is based on 
the view that phonological processing deficits are a core cause of literacy difficulties 
independent of general cognitive ability. The PhAB consists of five measures and 
Reid (1998) suggests that each test is ideally suited to assess dyslexic difficulties.
The subtest of Naming Speeds Digits was selected for all the ISs except 4 in order to 
test verbal accessing speed, thereby tapping lexical processing. The Spoonerisms 
task was also included since it tests an area particularly difficult for dyslexic 
individuals, namely sublexical phonological processing using increasingly difficult 
substitutions of initial sounds in words. Such tasks range from substituting the initial
sound of a word with a given sound (“coal with a ‘g’ gives ?”) to replacing the
initial sound of two words with each other (“King John gives ?” Jing Kohn).
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Since there is a motor element to writing out a spelling, a simple bead-threading task 
was developed and included in order to assess fine motor control, the co-ordination 
of two hands simultaneously and hand eye co-ordination. In order to be able to 
standardise the scores of the individuals to compare these against all the other scores, 
pilot data were collected on 31 children’s responses to this test.
The Helen Arkell Spelling Test (HAST, Brooks and McLean, 1998) was used to test 
spelling ability in all the ISs since it offers an up-to-date, non-American, well 
standardised spelling test which spans a broad spelling age range. Since it was 
spelling improvement which was used as the key measure for assessing the value of 
linking cognitive strengths with teaching method, it was essential to have a reliable 
measure of spelling ability.
The British Ability Scale (BAS) Number Skills Test assesses basic number skills, 
requiring the answering of written sums in addition, subtraction, multiplication and 
division using whole numbers and vulgar and decimal fractions. It was chosen for 
IS2 and 3 since it tests both retrieval and application of numerical knowledge using a 
written format. Standardised forms made it possible to compare numerical ability 
with spelling ability.
The aim in the intervention studies was to use comparable tests to Brooks and 
Weeks, but at the same time to develop a smaller battery of tests which covered the 
areas important to literacy skills attainment. A problem with the assessment of 
literacy acquisition is that gaining literacy competency is not based solely on innate 
processes, but is also affected by educational factors. Skills in literacy are implanted 
in children with differing patterns of learning abilities at differing ages, both in and 
outside of school, and in differing languages. It might be that linguistic skills are 
innately programmed but affected by the opportunities afforded to children in the 
environment (although see alternative perspectives of this argument in Section 6.2 of 
the Discussion). Given the varying nature of language structures and composition, 
those struggling to acquire the skills in one language may be facing problems unique 
to that language. Theorists trying to explain literacy development tend to opt for an
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explanation of the process using a developmentalist approach (see for example Frith, 
1985 in Section 2.1 of the Introduction), overlooking these other individualistic 
influences. Assessment should not ignore the other influences on language 
acquisition, for if  the variables of intelligence, cognitive development and 
information processing could be held constant, learning of literacy skills would still 
vary depending on school, environment and a host of other factors. In reality, it is 
the interaction between the inter- and intra-individual variables that are likely to 
dictate the individual’s linguistic progress. Such factors need to be considered when 
assessing cognitive profiles of individuals. By assessing the individual using a 
battery of subtests rather than using a general IQ score and by using questionnaires to 
elicit information on behaviour, family background and schooling, a clear picture of 
the individual characteristics affecting literacy development can be achieved.
Summary of Section 6
This section presented the background to assessment procedures in general and more 
specifically the reasons for the choices of tests used in the intervention studies. Since 
IQ is a debatable means of assessing for dyslexia and not of interest to the following 
investigation, individual assessment tests were chosen to gain a picture of the 
cognitive status of each participant, both for selection purposes and for investigating 
the link between cognitive profile and success with varying teaching approaches. 
Tests relevant to the assessment of literacy skills in general and spelling in particular 
were selected for these studies.
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Section 7: Introduction overview
The aim of the introduction was to provide background information relevant to the 
field of the studies presented in this thesis. Since the acquisition of literacy touches 
many areas ranging from the cognitions implicated to the strategies proposed by the 
government for the implementation of literacy teaching, this introduction had to be 
extensive while only providing a brief overview of each sub-domain.
The findings from the Brooks and Weeks (1998, 1999) studies were a major force 
behind this work. Brooks and Weeks looked at the relationship between cognitive 
strengths and teaching methods relying on these strengths. They found that children 
learnt more spellings when teaching relied on the strengths of the individual, with 
both literacy-disabled and able children. However, their research raised further 
questions, which constituted the impetus for the studies presented in the following 
chapters.
The research literature has been predominantly concerned with reading development 
and remediation, with little focus on spelling. Spelling was the medium used by 
Brooks and Weeks and the current studies to investigate the benefits of learning 
strategies for several reasons. Firstly, it is a less well understood area of literacy. 
Secondly, it is an area that is easy to quantify and measure. Lastly, it is a more 
difficult skill to remediate, thus demanding greater understanding. Spelling is 
rendered more complex in the English language by the fact that historical events 
have corrupted its transparency and so a brief outline of English orthography was 
presented.
Even after several decades of debate over how literacy skills develop, there is still 
not complete agreement over the theories offered. An outline of influential 
paradigms was given, along with the controversy surrounding them, together with a 
section discussing the equally controversial area of defining dyslexia and the deficits 
argued to be present in dyslexia. Attempts have been made to subgroup the dyslexic 
population, so some research evidence was presented to this effect.
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Section 5 offered an overview on the area of learning and teaching. Learning can be 
viewed from two main positions. The first considers that the recipient of information 
is passive and assimilates knowledge without active intent. The second proposes that 
the recipient actively seeks to learn and consciously absorbs information. The 
approach adopted influences how a teacher imparts knowledge and different theories 
on teaching were presented. The most influential in respect of this work was the 
Neuropsychological approach which gained acceptance in the 1980’s but lost 
popularity in the 1990’s, possibly because it was linked to an earlier approach 
focusing on weaknesses, which found little support.
As a result of the difficulties in finding common ground about what constitutes 
dyslexia, there is inevitable difficulty in assessing it. One area of debate concerns 
whether intelligence quotients are a useful method for defining literacy difficulty 
using a discrepancy criterion. This was discussed, but the focus was directed more 
towards subtests since these are more relevant to the type of profiling performed in 
the following studies. Assessment in these studies was undertaken for two reasons. 
Firstly, in order to select candidates for participation and, secondly, to gain detailed 
information on their individual learning styles in order to assess the link between 
profile and intervention.
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Chapter 2: Research designs used in this thesis
The research presented in this thesis focused on the links between cognitive ability 
and teaching methods in individuals with mixed cognitive profiles. The studies have 
been divided into Preliminary Investigations and Intervention Studies. The 
Preliminary Investigations aimed to answer some initial questions in order to provide 
a sound foundation for the Intervention Studies. This chapter commences with an 
overview of single-case design since the questions investigated throughout this work 
required detailed data from individual responses to interventions. This is followed 
by a brief overview of group and questionnaire study design.
2.1.1 Single-case experimental design
Single-case experimental design has a long history in psychological research. 
Wilhelm Wundt (1832-1920), commonly considered to be the father of modem 
psychology, regarded psychological knowledge as relating to the minds of 
individuals. He conducted research into sensory and perceptual processes, studying 
individual subjects in an attempt to understand these processes. Ebbinghaus (1885- 
1909) studied human memory using himself as a subject and provided fundamental 
knowledge regarding the nature of memory. Pavlov (1849-1936) made major 
breakthroughs in the understanding of the learning process by studying individual 
subjects. Thorndike (1874-1949) produced important work on learning, again using 
a single-subject design. Indeed, a systematic survey of experimental psychological 
journals by Danziger (1990) illustrated that in virtually all studies published up to 
World War 1 results were attributed to individual experimental subjects. Even when 
the results were averaged across subjects, the responses of each individual, not the 
aggregate of the responses, formed the basis of the theoretical discussions. At this 
time, generalisability of findings was predominantly achieved by repeating 
experiments with a few individuals to achieve what is now known as multiple subject 
single intervention designs. Between 1914 and 1936 there was a significant decline 
in the use of the individual in favour of the use of group data. However, single­
subject experimental research re-emerged in the 1950’s with psychological studies
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exploring the effects of treatments on patients since some researchers were 
dissatisfied by the fact that inferences from group investigations were contrasted with 
influences of therapies actually seen or not seen with individual clients.
The aim of single-subject experimental research is to establish the effects of an 
intervention on a single or several individuals. According to Neuman and 
McCormick (1995), most single-subject experimental studies follow certain basic 
procedures, including baseline data collection, following which data is gathered over 
time throughout the intervention while variables are manipulated. Control 
procedures are used rather than control groups and standard measurement approaches 
are employed to examine any changes due to interventions, which are then recorded, 
often through observation. To ensure the reliability of observations, inter-observer 
agreement is assessed for both dependent and independent variables. Observations 
may be accompanied by data being graphed, allowing visual rather than statistical 
assessment and analysis. As with traditional group experimental studies, the intent in 
single-subject experimentation is to ensure that changes in responses are the result of 
that intervention and are not the consequence of chance or other factors. Unlike most 
group comparison studies, however, a basic tenet is that decisions about results are 
made by examining each participant’s individual responses.
Different procedures can be used with a single-subject design. The procedure used 
in this work was the multiple intervention design. In this approach, a baseline 
measurement is taken, the interventions implemented and the responses graphed and 
all intervention responses compared. The major purpose of this procedure is to show 
that the child performs differently in varying conditions and that the diverse 
interventions result in different levels of learning. The major benefit gained from 
this procedure is that it is especially useful for applied research since it does not rely 
on the reversal of conditions or the withholding of treatment (as in multiple baseline 
procedures). Another benefit is that it does not require multiple baseline collection, 
since interventions can be implemented and evaluated by the comparison of 
performance associated with the differing conditions. Finally, a comparison of 
intervention responses of the individual can be achieved within a relatively short 
period of time.
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With any experimental design, several requirements have to be met. Internal validity 
is one such requirement, but because the participants act as their own controls, many 
standard threats to internal validity present less of a problem with this design. 
However, there are still threats that have to be considered. The history of the 
individual can be a problem in that what has happened in the past is what causes the 
responses to intervention rather than the intervention itself. Maturation of the 
individual may also alter their responses to intervention if the study is taking place 
over a period of time. Multiple-intervention interference is also a problem with 
single case studies when there are two or more interventions and the effect of the 
second or subsequent intervention is attributed to the first intervention rather than to 
the combination of interventions. Statistical regression can also threaten internal 
validity if there is any change from one assessment session to another that might be 
due to a chance extreme score being followed by another closer to the mean.
External validity, that is how to be sure that what applies to the children being 
studied will equally apply to others in different settings or under differing conditions, 
also needs to be considered. In group-comparison research, generality of effects is 
assumed when large numbers of randomly selected participants are studied. The 
tactic used commonly to establish generality in single-case work is to use direct and 
systematic replication. Direct replication of the same intervention with the same 
candidates assesses reliability. After this, systematic replication can be undertaken 
using the same interventions but with different individuals, both matched and 
unmatched to the original individuals and in the same and different settings. 
Generality can be assumed then if all the participants respond in a similar way. 
External validity is often addressed in follow-up investigations in which some of the 
conditions of the original study are altered. Internal validity is usually given priority 
over external validity in original studies (Kazdin, 1982). Kazdin (1982) noted that 
generality is seen to be one of the major problems with single-case experimentation, 
but in reality there is no evidence that findings from single-case research are any less 
generalisable than findings from group research.
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Analysis of single-case data is most commonly undertaken by visual inspection of 
graphed data. Some authors argue that statistical analysis has its limitations, while 
others point to the advantages of adding statistical analysis to visual inspection. 
Visual analysis supporters prefer this approach for several reasons. Graphed data 
allows a continuing view of the participant’s performance as the study progresses 
and conclusions about the intervention can be drawn rapidly. Secondly, graphing 
each response allows the researcher to consider each data point and the variability of 
responses. Thirdly, graphed data does not specify levels of significance in order to 
judge the effectiveness of an intervention, thus freeing the researcher to consider the 
educational relevance of responses. Lastly, Neuman and McCormick (1995) 
presented the possibility that visual analysis can result in conservative estimates 
since results that demonstrate statistical significance may not, on visual analysis of 
the array of data, be assessed as strong and stable.
Experimental and therapeutic criteria are used to evaluate data in single-case 
experimental design. The experimental criterion refers to the way in which data are 
evaluated to determine whether the intervention has had an effect. This is not unique 
to single-case work but is characteristic of experimentation in general. This is 
usually achieved through the visual inspection of the graphic display of the data (and 
by comparing group performance in group designs). Visual inspection refers to 
reaching a judgement about the reliability or consistency of intervention effects by 
visually examining the graphed data. There is, however, a risk of subjectivity, 
although some regard this as a virtue, since only those interventions producing very 
marked effects will lead to the scientific community agreeing that the intervention 
produced a change (Kazdin, 1982), while statistical analysis might produce a 
significant effect that is, in reality, relatively weak. A major benefit of continuous 
measurement over time is that it allows the investigator to see changes in the data as 
a function of the different conditions.
A therapeutic criterion conversely relates to whether the effects of the intervention 
are important or of clinical significance and result in important changes to the 
individual’s life. Examining the importance of the intervention entails social 
validation, i.e. considering social criteria for evaluating treatment outcomes. Two
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methods of social validation are relevant for evaluating intervention effects, namely 
the social comparison and the subject evaluation methods. Social comparison 
considers whether the intervention has brought the participant’s behaviour in line 
with his/her peers who are functioning adequately, while the subjective evaluation 
method consists of an expert judging the behaviours seen in intervention.
A single-case experimental design allows different aspects of a treatment to be 
examined. There are several different ways of looking at whether a treatment works 
in single-case investigations. A treatment-package strategy looks at whether a 
treatment with all its components leads to therapeutic change. A dismantling 
strategy looks at what aspects of the treatment package lead to therapeutic change. A 
parametric strategy investigates what variations to the treatment can be made to 
augment its effectiveness, whereas a constructive strategy considers what procedures 
can be added to the treatment to make it more effective. A comparative strategy uses 
a comparison of treatments to see which treatment is most effective amongst a 
particular set of alternatives. Finally, a client-treatment variation strategy assesses 
what aspect it is of the participant that interacts with the effects of the treatment or 
for whom the particular technique is effective or more effective. In general, single­
subject experiments focus on the quantitative analysis of the effects of an 
intervention. The qualitative case study approach focuses on generating narrative 
descriptions and interpretations of phenomena that occur without explicit 
manipulation of interventions. Single-case experiments, therefore, are not to be 
confused with the case study approach since they differ in aspects of assumptions, 
research design and research procedures.
2.1.2 Single-case experimental design with literacy-disabled individuals 
Single-case studies allow detailed observation of functioning and include the 
possibility for dynamic data collection and the consideration of the inter­
relationships between cognitive, learning and literacy features. The power of single­
case methodology in describing dyslexia was initially pursued in cases of acquired 
dyslexia. Studies such as Marshall and Newcombe (1973), Patterson (1981) and
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Funnell (1983) linked errors shown in adult-acquired dyslexies to a functional 
analysis of the normal reading process.
More recently, single-case methodology has been used to describe single cases with 
developmental dyslexia. Coltheart, Masterson, Byng, Prior and Riddoch (1983) 
described CD, a developmental dyslexic who they claimed displayed surface 
dyslexia. Temple and Marshall (1983) reported HM whom they categorised as being 
a developmental phonological dyslexic since he could read regular and irregular 
words quite well, but performed poorly on non-words and low-ffequency (and 
largely unknown) words. Campbell and Butterworth (1985), Butterworth, Campbell 
and Howard (1986) and Campbell (1985) described a study of RE, a university 
graduate who read and wrote words at levels commensurate with her educational 
status and showed no abnormality in processing sentences, but who had a striking 
impairment in non-word reading and writing. Snowling, Stackhouse and Rack 
(1986), and later Snowling and Hulme (1989), presented an initial and then a follow- 
up study of JM who showed reading and spelling skills that were consistent with an 
arrest in the logographic phase of literacy development (see Frith, 1985). He 
received intensive specialist remediation for written language with an emphasis on a 
phonic framework for word-level skills but showed limited progress in reading and 
spelling skills. Goulandris and Snowling (1991) discussed JAS, a 22-year-old 
undergraduate who showed signs of visual memory deficits and phonic-based 
reading with serious spelling problems that were predominantly phonically regular, 
but JAS’s visual memory impairments appeared to prevent the development of 
detailed orthographic representations in the lexical system.
Brooks (1995) reported RG, a boy of 11 years 10 months with reading and spelling 
ages more than 4 years behind his chronological age. Cognitive testing revealed 
weaknesses in phonological skills, auditory memory and a limited use of 
phonological codes in memory. He was taught spellings using 6 different teaching 
methods: Look-Say, Simultaneous Oral Spelling, Words-in-Words, Phonics, Tracing 
and Rules. They were compared with a No Teaching condition. Results indicated 
significant learning in Look-Say, Tracing, Words-in-Words and Rules. The Words- 
in-Words condition was the only condition in which the target number of correct
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spellings was achieved. Individual structuring and administration of teaching was 
not enough to boost learning in all conditions, which indicated that significantly 
different responses to different teaching methods can be found in the same 
individual. The visual and semantic nature of the Words-in-Words condition was 
consistent with RG’s cognitive profile, as was his failure in the conditions 
demanding phonic and auditory skills. Brooks and Weeks (1999) replicated this 
work, again using a single-case methodology, but this time looking at 6 children’s in- 
depth responses to 10 differing teaching conditions. Individual cognitive profiles 
dictated the success of in learning for the individuals (see Chapter 1). Reason and 
Morfidi (2001) provided interesting examples of the use of single-case design in 
demonstrating the impact of variables on phonological skills, as well as the ability to 
monitor progress across teaching and the success of various teaching techniques.
All the above single-case experiments have helped to advance the understanding of 
the process of learning to read and spell and of what happens when things go wrong. 
It is the in-depth continuous analysis of the responses and the characteristics of the 
individual that have allowed the understanding of these processes to develop. It is 
for these reasons, and the advantages discussed previously, that this methodology 
was chosen for inclusion in the main Intervention Studies that comprise this thesis. 
However, in order to overcome some of the difficulties and limitations of the single­
case experimental design, group studies were also undertaken.
2.2.1 Group experimental design
Most empirical investigations evaluating treatment and/or intervention techniques in 
educational research use traditional between-group research designs. For this reason 
this research design will not be discussed in as much detail as single case design 
since much has been written on this approach. When the requirements for a group 
design can be met, between group designs can address a wide range of basic and 
applied questions. The main problem in applied settings is that many of the demands 
of between-group designs (e.g. identification of homogeneous groups of participants, 
random assignment of participants to groups, standardisation of treatments among 
participants) are difficult to achieve. Fisher’s (1925) book on statistical methods
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demonstrated the importance of comparing groups of subjects and presenting the 
now familiar notions underlying the analyses of variance. Advances in statistical 
analysis influenced the direction of study design, fuelling the swing away from 
single-case design, and by the 1930’s journal publications began to reflect the shift 
from small sample size to larger sample studies utilising statistical analyses. With 
this, the basic group design became the paradigm for psychological research.
Larger sample size experiments allow more powerflil claims to be made. They are 
better able to detect any experimental effect. It is also a common assumption that 
they provide greater evidence for the generality of a relationship since, if a 
relationship is shown across large numbers of participants, the results are less likely 
to be idiosyncratic. However, the problems of group studies still remain, such as the 
requirement of large matched sample sizes necessitating the collection of data from 
large numbers of individuals and the maintenance of an uncontaminated control 
group. Groups studies prohibit the investigation of treatments for individuals, as for 
example in behaviour modification investigations, as well as obscuring individual 
responses in the process of mean calculations. Group studies often lead to the 
generalisation of results from groups to individuals, which may be inappropriate, and 
information can be lost that would otherwise be found through the examination of 
individual responses. There are also ethical issues to contend with, such as the 
possible withholding of treatments for control groups.
As with single-case experimental designs, there are threats to the internal and 
external validity of group data. Internal validity can be threatened by factors such as 
selection biases, in which there may be differences in the selection of the participants 
comprising different groups, as well as attrition, in which any change in scores 
between groups/condition could be the result of losing participants. External validity 
is a risk, even though the findings are based on larger numbers than with single-case 
work, since it is difficult to be sure that the groups represent other populations.
Nevertheless, it is now generally recognised that group studies provide important 
ways of replicating and testing findings achieved through single-subject designs. For 
example, between-group comparisons could be used to compare two or more
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treatments once single-case studies have established the worth of these two 
treatments with individuals. It can be difficult with a single-case design to compare 
different treatments within the same participants if there are theoretically discrepant 
or conflicting rationales. One treatment could appear to contradict or undermine the 
rationale of the other treatment, leading to the credibility of the second treatment 
being questioned. Equally, when two or more treatments are given to the same 
subject, the possibility of multiple-treatment inference exists, particularly if  the 
treatments are given in differing phases. Comparisons of treatments undertaken in 
between-group designs provide an evaluation of each intervention without the 
possible influence of the other. Between-group designs can also provide information 
regarding the magnitude of change between groups that do and do not receive the 
intervention, since essentially a no-treatment group provides an estimate of 
performance, serving as a baseline against which the performance of the treatment 
group is compared.
Between-group methodology can also be of use when large-scale applications of 
interventions are investigated, examining, for example, differing settings, differing 
locations and differing interventions, or combining the effects of different variables 
in a single experiment to look at interaction effects. With these scenarios, single­
case design would not be appropriate. There are therefore important differences in 
between-group and single-case designs, such as the focus on groups versus 
individuals, the use of statistical versus visual inspection, or the use of two-shot 
assessment versus continuous assessment over time. The use of the two approaches, 
single and group designs, can represent combined designs with unique advantages 
(Kazdin, 1982). Both designs both have their followers and critics, but they both 
offer differing levels of analysis while sharing the same goals. “To object to or 
refute one type of research is to ignore sets of questions or answers that are 
encompassed by that approach” Kazdin, (1982, p.295). “Information from groups 
and that from individuals contribute separately but uniquely important sources of 
information” (Kazdin, 1982, p.7). Indeed, Allport (1961, as cited in Kazdin, 1982) 
recommended the intensive study of the individual (which he called the idiographic 
approach) as a supplement to the study of groups (which he called the nomothetic 
approach). The purpose of using combined designs is to increase the strength of the
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experimental demonstration. The strength of the results ean be enhanced by showing 
that the intervention effects meet the requirements of more than one type of design.
2.2.2 Group experimental design with literacy-disabled individuals
There is a great deal of research that has used group designs to look at various 
aspects of literacy-disabled individuals. These have included looking at ways of 
improving reading and spelling, how literacy-disabled individuals differ in their 
reading and spelling and how their disability affects academic and other aspects of 
their lives. In view of the quantity of work it is not possible to review it all, and any 
relevant studies will be discussed in the appropriate sections of this thesis, such as 
those by Brooks and Weeks (1998, 1999).
2.2.2 Questionnaire design
Questionnaires are probably the single most commonly used research tool in the 
social sciences (Breakwell et al 1998). Questionnaires are a simple, versatile and 
cheap way of gathering a large amount of data. There are many guides available to 
designing and analysing questionnaires so they present an easy method for testing 
hypotheses. In this thesis. Preliminary Investigation 1 used a questionnaire design in 
order to collect data on how teachers decide on the methods they use for teaching 
spellings to children. (For detail on the formulation of the particular questionnaire, 
see Method Section, Preliminary Investigation 1). Since they are a well documented 
method of study it is not appropriate to discuss this method of research in further 
detail.
2.3 Methodological issues relevant to intervention studies
Once the experimental design has been selected for studying the effects of an 
intervention or interventions, the following issues must be considered since, failure 
to consider them could reduce the efficacy of such studies (Lyon, 1996). In 
comparing the responses of participants to various interventions, it is important to 
ensure, as far as is possible, that the participants are matched for age, sex, cognitive 
status, ethnicity, previous and current teaching exposure and comorbidity of
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disability. If there are several aspects to the intervention, consideration must be 
given to which aspect it is that causes the change in behaviour and how to be sure it 
is that aspect. If an intervention only occurs over a short period of time and results in 
a weak effect, it is important to be sure that the effect is due to the intervention; also, 
to determine that an effect is due to the current intervention and not to past or 
concurrent interventions, and equally to ensure that an apparent intervention effect is 
not due to the administrator of the intervention. If an intervention is conducted in 
laboratory conditions, consideration should be given to the possibility that the same 
effects may not happen in the less well-controlled school environment. It is also 
important that the administration of the intervention is consistent across all 
conditions and non-intervention variables such as social, cultural environmental and 
ecological influences are controlled for as far as is possible.
These issues have all been addressed in the following studies. The heterogeneity of 
the participants was controlled as far as was practicable in the classroom and was 
reported in the methodology sections of each study. Factors such as number of 
parents at home, parental education and previous teaching were not controlled, 
though large variations in socio-economic background were avoided by selecting 
children from a similar catchment area. Comorbidity of disability was controlled by 
ensuring that children with diagnosed Attention Deficit Disorder, dyspraxia, speech 
and language deficits or moderate learning difficulties were excluded from the 
intervention studies. (The exception to this was the Intervention Study 4 in which 
there was one child diagnosed as having ADD,). Random ordering of the 
interventions ensured that a cumulative intervention effect would not occur. In 
Intervention Study 3, the teaching occurred over a short period of time so that 
categorical conclusions about the learning of the individuals are precluded.
However, since there were several studies, a pattern of intervention effect was 
observed allowing the observation of trends in learning responses.
To ensure that the responses to intervention were not affected by the teacher, all 
teaching was undertaken by the same person across all Intervention Studies except 
ISl. In the case of ISl, all the teaching was undertaken by the same teaching 
assistant. This therefore ensured that since conditions were being compared against
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each other, any effect of the teaching would occur across all conditions and across all 
studies. All the experiments took place in the classroom to ensure that any teaching 
effects would have ecological validity. Field-based research is a tougher test of the 
intervention since children are less compliant in the field than in the laboratory 
(Pressley et al, 1983). To help ensure that the administration of the interventions 
was the same across all conditions, the exposure to the word being learnt was of the 
same duration, the size of visually presented words was the same and the length of 
time the child was given to attempt the word was also the same. Since this was 
classroom-based research, outside variables could not be controlled and as such may 
have altered the responses of some of the individuals, as will be discussed in the 
relevant sections.
The research that follows employed a variety of designs. The first Preliminary 
Investigation used a questionnaire design to access data on teaching decisions in an 
attempt to obtain information from a large sample of teachers teaching in differing 
educational backgrounds. The other Preliminary Investigations used a group design 
to study the responses of groups of differently diagnosed individuals to a variety of 
cognitive tests, as well as the effects of age on responses to cognitive tests. The 
Intervention Studies used a single-ease design to access detailed data on responses of 
individuals, as well as a group design to examine the generalisability of the single­
case findings. Through the employment of multiple methodologies this research was 
designed to test hypotheses under varying conditions and thus contribute to the 
strength of the conclusions drawn.
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Chapter 3: Preliminary Investigations
The studies following the preliminary investigations aimed to elucidate how to 
enhance the learning of spelling. They used children with and without dyslexic type 
literacy difficulties of varying ages and receiving varying styles of education to 
examine issues raised by previous work in the field. The aim of these preliminary 
investigations was to investigate what guides teachers in their decisions to use 
particular teaching strategies, since the research findings were mixed on this issue; 
also, whether children with a comorbidity of reading difficulty and other diagnoses 
responded differently to a range of cognitive tests; and lastly, whether age altered 
responses to cognitive tests related to literacy ability.
Preliminary Investigation 1 
Introduction
The National Literacy Strategy (NLS, 1998) was developed in order to attempt to 
improve the Nation’s literacy and prescribes clear targets for teachers when teaching 
literacy and spelling skills. However, it fails to give precise direction on the 
methodology to be used for spelling instruction in order to achieve the targets it sets. 
Brooks and Weeks (1999), in a series of studies with both individual children and 
groups of children, showed that using teaching approaches which tap the cognitive 
strengths of individuals helped increase spelling ability over and above expected 
learning rates. These results imply that teachers may not be using the individual’s 
own abilities to guide their choices in teaching methodology or that such information 
is applied inappropriately or sub-optimally.
The idea of matching the method of teaching instruction to the unique characteristics 
of the child is intuitively appealing, originating with the child study movement of the 
early 1900s (Spaulding, 1903). Stone and Clements (in Spillane and Regnier, 1998) 
looked at the reasons why, despite some positive research findings, these have had
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little impact in the classroom. They argued that although teachers are taught to “fit 
their teaching style to students’ needs [they rarely do so because] remaining with 
accustomed approaches is, indeed, the tendency if only for reasons of comfort and 
familiarity” (p.60). It does appear that Cuben’s observation (1993, as cited in Spillane 
& Regnier, 1998) may well be accurate when he stated “schools talk as though they 
adopt research-based innovations but at the classroom level they keep doing the same 
old thing” (p.60). Despite this view, others believe that teachers do take account of 
the child’s characteristics when considering teaching strategies. In a meta-analysis, 
Kavale and Fomess (1987) argued that teachers do consider the abilities of the child 
but that this approach only leads to modest gains in learning, so that although this 
approach is intuitively appealing, it should be dismissed since it is fraught with 
difficulties.
Brooks and Weeks’ (1999) work showed the benefits of teachers adapting to students’ 
styles of learning, so Preliminary Investigation 1 aimed to elucidate what factors 
influence teachers’ method choices when teaching spelling and whether the guiding 
factor is the individual and their cognitive profiles. If it is, then the results of the 
Brooks and Weeks work must be credited to factors other than the teaching 
methodology used.
Method
A pilot questionnaire was developed focusing on how teachers decide upon their 
method of delivery of spelling teaching. This was sent to two schools in order to 
ascertain whether the questionnaire could be understood by the teachers and to assess 
whether they responded in a way that could be analysed. In one school, the 
Headmistress gave a verbal feedback on the problems with the questionnaire. In the 
second, 5 teachers answered the questions and were asked for their thoughts on the 
questionnaire. From this, the final version was developed, questions being adapted 
from the original version to be more user-friendly, following advice and comments on 
the pilot questionnaire. The questions formulated were both open-ended to allow 
teachers to give detailed responses as well as closed-ended in order to force teachers
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to give a direct response to some of the questions being asked. The final questionnaire 
ean be found in Appendix 1. Questions asked for details of the teacher and school 
prior to questions regarding teaching practice. Teachers were accessed (i) via a 
national educational conference, (ii) through contacts in schools in the local area 
(South-East England) and (iii) through contacts in other parts of the UK. This 
selection process was entirely opportunistic and no attempt was made to target a 
representative sample of teachers. Indeed, the target sample was selected to include 
those with an interest in the field of special needs and research as it was predicted that 
these groups would be the most likely to use individual profiles in their every-day 
teaching practices.
Of the 200 questionnaires distributed, 82 were returned: a response rate of about 40%, 
not atypical of this sort of survey (Breakwell et al, 1998). Responses were obtained 
from 21 special needs teachers and 61 ordinary teachers. 71 teachers worked in 
primary schools, 10 in secondary and one with adults, with three of those schools 
being designated as targeting children with special needs.
A missing or inappropriate response to a question was dealt with by removing that 
respondent from the analysis of that particular question; however, the respondent’s 
answers to other questions were included in analyses when appropriate and verified by 
responses to other questions in the questionnaire.
Analysis focussed upon four core topics within the questionnaire, as described below.
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Results
The specific questions asked can be found in Appendix 1. Questions were designed to 
cheek the consistency of response. The four core topic areas were:
-How do teachers decide what teaching methods to use when teaching spellings to a 
child with spelling difficulties?
23% used their own experience or trial and error. 3% the cognitive profile.
73% the profile and other factors. (1% non-response).
- A range of teaching methods was given to the teachers and they were asked to say 
why they might choose to use them. (See Appendix 1 for detail).
54% said the methods presented were good for individual children; 34% said 
the methods were good for whole classes of children; 1% good for particular 
words; 7% good for children with certain cognitive profiles. (4% non­
response).
-What factors influences the choice?
34% said it was the child, (10 SN teachers and 21 class teachers)
63% said it was the word, (9 SN teachers and 39 class teachers). (3% 
non-response).
-If it is the child that influences the choice, what is it about the child?
10% said it was their strengths and weaknesses; 7% the child and word to be 
taught; 6% weaknesses alone; 7% strengths alone; 3% the child’s memory 
capacity; 1% the child’s age.
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Discussion
73% of the teachers said that the profile and other factors influenced their decisions 
about teaching approach. This finding is consistent with the anecdotal view presented 
by Kavale and Fomess (1987). However, when probed further, 63% of the teachers 
said that it would be the word that would be the reason for choosing the methods 
presented in the questionnaire. This finding sits well with previous research findings, 
since if teachers were already using the child to direct the choice of teaching method, 
it is unlikely that the interventions used in the Brooks and Weeks (1999) work would 
have resulted in the observed spelling increases. However, it is the specific element of 
cognitive strengths that Brooks and Weeks argued is of importance when teaching 
children to spell, allowing children to utilise their own individual areas of strength to 
support learning. The Questionnaire revealed that only 7% used the child’s strengths, 
while 10% used both strengths and weaknesses and 6% weaknesses alone. Teaching 
to the child’s cognitive weakness alone risks depressing learning since, if processing 
is slower or less efficient, information may be lost or inappropriately stored, 
interfering with the learning processes. Teaching to weaknesses also risks the child 
feeling a failure with spelling learning, resulting in lowered self-confidence.
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Preliminary Investigation 2 
Performance related comparisons of dyslexic children with children diagnosed as 
having other learning related difficulties and controls:
Introduction
This preliminary investigation compared the cognitive performance of individuals 
diagnosed as dyslexic with children assessed as having problems/deficits affecting 
attention (Attention Deficit Disorder: ADD), speech and language (Speech and 
Language Difficulties: SLD), emotion/behaviour (Emotional/Behavioural Disorders: 
EBD) and general learning or intelligence difficulties (Moderate Learning Disabilities: 
MLD). At the same time all the groups were compared with a control group. All the 
experimental children had reading difficulties but due to their other diagnoses could 
respond differently to testing, thus indicating whether any particular tests differentiate 
any of the groups or instead whether all reading difficulty children, irrespective of 
diagnosis, respond similarly to literacy related tests.
Method
The experimental design used for this investigation was a group comparative 
approach. That is, the children were selected according to a specific criterion on an 
individual basis. Once assigned to a group, the individual’s data were pooled and the 
differences between the groups analysed. The analysis looked at differences and 
similarities in task responses measuring reading ability, phonological awareness, 
working memory, freedom from distraction, verbal and non-verbal ability and 
creativity.
Participants
Educational psychologist diagnoses were used to select 68 children representing 
varying forms of learning difficulty in order to compare the performances of each 
diagnostic group on various cognitive tests with a control group of 30 individuals 
showing no reading difficulty. The five categories of educational difficulties were:
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Dyslexie; Attention Deficit Disorder (ADD); Moderate Learning Difficulties (MLD); 
Emotional/Behavioural Disorder (EBD) and Speech and Language Deficits (SLD). 
These children were aged between 11 and 12 years old, with between 10 and 18 
children in each group, selected from specialist schools or units within normal 
schools. Children with extreme behavioural disorders were not chosen since it was 
felt this might hamper data gathering. The control group of 30 children had no 
educational difficulties and all came from normal schools in the same area as the 
specialist school or from the school with the specialist unit.
Measures used to assess differing group responses:
1) Sehonell Word Reading Test tSchonell and Goodacre. 19741
This test was used to assess reading ability amongst the children. The test score is the 
number of words read correctly. The test comprises 100 words divided into 10 
sections of increasing difficulty. The scores used for analysis were raw scores.
2) Dvslexia Screening Test: Segmentation Task (Eawcett and Nicolson. 1996L 
This task was chosen to assess the child’s phonological awareness (see general 
Introduction for evidence for the relationship between phonological awareness and 
literacy). In this task the participant was required to segment words, for example:
“Say rainbow without bow’’ (syllabic segmentation)
“Say boat without /&/” (phonemic segmentation)
“Say flag  without //7” (division of phoneme then segmentation)
The score achieved was the number of correctly segmented words out of 12. The raw 
score was used for analysis.
3) Coloured Progressive Matrices (Raven. 19621
This task was chosen to assess non-verbal reasoning ability. In this test, sets of 
abstract patterns were given to the participant who was then required to complete the 
set by choosing from a given set of options. The test patterns formed a sequence so
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that only one of the options is correct. The number of sequences out of 36 completed 
correctly was used as the score for this test.
4) British Picture Vocabulary Scale ( Dunn et al.. 19821
This task was chosen to assess the child’s verbal ability. The child was required to 
select from a set of options the picture that represented a verbal label spoken by the 
assessor. This test therefore gave a measure of receptive vocabulary. Scoring was 
based on that indicated in the test manual, with standardised norms of 100 and 15 
being used.
5) Drawing Creativity task: Everatt et al (19991
Everatt et al (1999b) found that adult dyslexies were superior to adult non-dyslexics in 
their creative ability, so this task was chosen to see if  it was able to discriminate 
younger dyslexies from other groups of reading disabled people. In this task, the child 
was given a series of shapes and asked to draw, from these shapes, as many objects as 
possible. The score achieved was the number of novel items produced with the raw 
score being used for analysis.
6) Wechsler Intelligence Scale for Children tWISCI Digit Span IWechsler. 1976T 
This test was used to assess phonological working memory (see Introduction for 
further detail). The participants were required to repeat strings of digits presented to 
them by the assessor. Strings increased in length over the assessment with testing 
being stopped if  the child made two errors in a given sequence length. Children were 
required to retain the exact order of digits presented and performed in forward and 
reverse order. Scoring was based on the manual information with forward and reverse 
scores being combined.
7) Goodman’s Strengths and Difficulties Questionnaire fGoodman. 1997V 
Attention and behaviour have both been implicated as affecting learning and for this 
reason the above questionnaire was included in the battery to see whether attentional 
difficulties discriminated dyslexies from other reading difficulty children.
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The Strengths and Difficulties questionnaire has been mainly used in clinical contexts 
(Goodman, 1997) to assess children who are about to embark upon a specialist 
treatment programme, such as a course of remediation or therapy for a child with 
emotional and behavioural difficulties. It is divided into five scales, each measuring 
different aspects of emotional well being.
The Pro-social scale measures the extent to which children carry out helping and 
altruistic behaviours and demonstrate consideration and social adeptness. The 
Conduct Problems scale indicates whether a child exhibits any kind of behavioural 
problems, such as oppositional defiance. The Peer Problems scale measures the extent 
to which a child has difficulties in his social relationships with peers, in terms of 
forming and maintaining fiiendships and whether he is the victim of bullying. The 
Emotional Symptoms scale gauges general emotional stability and happiness, as well 
as psychosomatic symptoms. The Hyperactivity scale looks at impulsiveness, the 
inability to concentrate and the child’s susceptibility to distraction.
The complete questionnaire consisted of 25 questions, 5 for each of the above scales. 
Teachers of the children in the study were required to tick one of three boxes 
representing the categories ‘not true’, ‘somewhat true’ and ‘certainly true’ to questions 
such as ‘Rather solitary, tends to play alone’. In scoring each response, points are 
awarded to each answer and totalled. Each response was coded as 0, 1 or 2, 
corresponding to the three categories of answer, as indicated in the manual. Scores for 
each scale were then compared to the manual to ascertain normal, abnormal, or 
borderline functioning. For the purposes of the present study, only the Conduct 
Problems and Hyperactivity scales were used in the analyses. For both scales, a higher 
score indicated greater overall difficulties.
8) Naming and Stroop Tasks (Stroop. 1935: see also Everatt et al.. 1997 and Everatt et 
al.. 1999).
In these tasks, 24 colours were presented in three differing conditions. In the Control 
Condition, blocks of the red, blue, green and yellow colours were presented in a 4 x 6 
array on an A4 sheet of paper. The size of the block were roughly equivalent to size 
of the word GREEN in the Word condition and size of picture in the picture condition.
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Each colour was repeated six times with a pseudo-random order being used to avoid 
continuous repetitions of the same response.
In the Word Condition, the 4 same colours were presented as incongruous words. 
Each colour-word being presented in three incongruous colours, eg: the word “green” 
presented in either red, blue or yellow ink.
In the Picture Condition, the same 4 colours were presented as incongruous objects. 
Line drawings taken from Snodgrass & Vanderwart (1980) were used. These 
represented a peacock, strawberry, sun and leaf. (These were the same items as used 
in Everatt et al 1999a). Each line drawing was presented in the three incongruous 
colours; e.g. the sun presented either in red, green or blue ink.
Each condition used the same array of 6 rows and 4 columns, making 24 naming 
responses in each of the 3 conditions. The child’s task was to name the colours as 
quickly and accurately as possible. Children were told to ignore the words/pictures in 
the two interference conditions and concentrate simply on the colours. Performance 
was based on the time taken to name all 24 colours. Timing was started when the 
assessor indicated that the child should start and ended when the last response was 
made. Practice items were used to ensure the child understood instructions. Errors 
were included in the analysis by adding a one second penalty for each error made 
(consistent with procedures for rapid naming tasks; see Fawcett and Nicolson, 1996)
The colour block condition acted as a measure of rapid naming ability amongst the 
children and as a control condition for the two interference measures. The word 
condition assessed the level of interference on colour naming whereas the line 
drawing condition assessed interference from an object. The level of interference was 
used as indicative of the ability to ignore an irrelevant stimulus in the environment and 
focus on a relevant stimulus.
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Results
Table 1: showing the descriptive data of each of the groups of children
Group Average age 
for each group 
with SD in 
brackets
Number of children 
in each group with 
number of males in 
brackets
Control 11.5 (.5) 30 (20)
Dyslexic 11.5 (.5) 15(11)
Speech and language 11.5 (.5) 13(9)
Moderate learning difficulties 11.9 (.7) 18(12)
Attention deficits 11.5 (.5) 12(8)
Emotional/behavioural problems 11.6 (.5) 10(7)
Total 11.6 (.6) 98 (67)
Chi-square found no significant differences between the sexes of the groups %  ^(5) = 
.26, p= .9).
ANOVA found no significant difference between the ages of the groups (F= 1.4, df=5, 
92, p=.3).
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Table 2: showing mean and standard deviations scores for all the tests
Group Sehonell word 
reading test
Dyslexia 
screening test
Colour prog­
ressive matrices
Bitish Picture 
Vocab Scale
Drawing 
creativity task
Control
Mean: 78.6 11.0 30.1 105.3 8.3
Number: 30 30 30 30 30
Std. Dev: 11.5 2.9 2.6 17.1 2.1
Dyslexic
Mean: 61.1 8.9 30.3 96.7 9.1
Number: 15 15 15 15 15
Std. Dev: 4.7 2.0 3.2 12.9 3.5
SLD
Mean: 59.2 7.7 29.5 91.1 7.9
Number: 13 13 13 13 13
Std. Dev: 11.7 2.8 1.9 13.5 2.8
MLD
Mean: 53.2 7.6 27.8 80.5 6.3
Number: 18 18 18 18 18
Std. Dev: 8.6 2.0 2.0 12.2 2.4
ADD
Mean: 67.3 9.4 31.0 100.9 7.9
Number: 12 12 12 12 12
Std. Dev: 11.3 2.4 2.5 15.4 3.1
EBD
Mean: 70.0 8.7 29.4 98.9 6.9
Number: 10 10 10 10 10
Std. Dev: 10.2 1.9 2.5 16.2 2.1
Group W ise  Digit 
span forward 
and reverse
Hyper­
activity
SDQ
Conduct
SDQ
Stroop
Colour naming
Stroop word 
interference
Stroop object 
interference
Control
Mean: 10.5 3.4 2.2 23.6 28.4 24.7
Number: 30 30 30 30 30 30
Std. Dev: 3.2 2.1 1.8 2.8 6.4 3.3
Dyslexic
Mean: 8.0 5.6 3.0 29.0 38.0 28.6
Number: 15 15 15 15 15 15
Std. Dev: 2.9 1.2 1.6 3.5 3.7 4.5
SLD
Mean: 8.0 5.2 2.9 31.2 42.1 32.5
Number: 13 13 13 13 13 13
Std. Dev: 3.3 2.0 1.4 3.0 12.4 7.7
MLD
Mean: 6.7 6.4 2.7 26.9 38.6 28.3
Number: 18 18 18 18 18 18
Std. Dev: 2.2 2.7 2.7 5.3 8.5 7.0
ADD
Mean: 8.0 7.3 3.3 23.0 32.3 30.6
Number: 12 12 12 12 12 12
Std. Dev: 2.3 2.1 2.0 3.0 2.6 2.0
EBD
Mean: 7.5 7.0 5.3 24.8 33.5 29.0
Number: 10 10 10 10 10 10
Std. Dev: 1.8 2.1 1.5 6.8 7.8 10.4
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Test results
For each analysis, apart from those assessing word or object interference, one-way 
analysis of variance was condueted with all six groups (the five diagnosed groups and 
the controls) comprising the single between-subjects factor. A significant result at the 
0.05 level was followed by post-hoe Dunnett’s t-tests in which each diagnosed group 
was specifically compared against the control group. Again, the 0.05 level of 
significance was used. This procedure enabled the direct comparison of each 
diagnosed group against the control’s baseline, while reducing the likelihood of 
increased error due to the number of analyses performed.
Word and object interference were analysed by means of two-way mixed design 
analyses of variance. Two such analyses were performed, one for the level of word 
interference produced by the groups, the second for the level of object interference. In 
each analysis, the repeated measures factor compared the baseline colour blocks time 
with the time produced in the interference condition (word or object). As with all 
analyses, the between-subjects factor was the six groups (the five diagnosed groups 
and the controls). The specific comparison of interest was the interaction between 
groups and naming condition. A significant interaction would indicate that the level 
of interference produced by words or objects differed between the groups. When a 
significant interaction was found, specific follow-up comparisons investigated this 
interaction further by contrasting each diagnosed group against the controls. These 
analyses indicated whether interference was larger than expected given control 
performance for any of the learning disabled groups, while controlling for family-wise 
error in the same way as the Dunnett comparisons above.
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A) Sehonell reading test
For the reading measure, the analysis of variance indicated a significant effect of 
group (F = 17.3, df = 5,92, p<.001). Dunnett’s t comparisons indicated that the 
control group differed significantly at the 0.05 level from all the diagnosed groups 
except the EBD group (the Dunnett’s t-test of the difference between controls and 
EBD children produce p<.l for a two-tailed test). These results are presented 
graphically in Graph 1. All diagnosed groups showed lower scores than the controls, 
with the MLD group achieving the lowest score. These results suggested that a 
reading test compared against control norms would not discriminate between these 
learning disabled groups.
Graph 1 : Average scores for each diagnosed group and controls on the Sehonell word
reading measure.
20  -
Dyslexic ADD MLD EBD SLD control
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B) British Picture Vocabulary Scale
In terms of the vocabulary measure, the analysis of variance indicated a significant 
effect of group (F = 6.8, df = 5,92, p<.001). Dunnett’s t comparisons indicated that 
the control group differed significantly at the 0.05 level from the SLD and MLD 
groups but not the dyslexic, ADD nor EBD groups. These results are presented 
graphically in Graph 2. This indicated that the vocabulary ability of the dyslexies, 
EBD and attentional/behavioural difficulties groups were within normal limits, 
whereas the MLD group produced scores more than 1 SD below the norm average for 
this test.
Graph 2: Average scores for each diagnosed group and controls on the British Picture
Vocabulary Scale.
120
100
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C) Ravens colour matrices
The analysis of variance for the Raven’s test indicated a significant effect of group (F 
= 3.1, df = 5,92, p=.012). Dunnett’s t comparisons indicated that the control group 
differed significantly at the 0.05 level from the MLD group only. These results are 
presented graphically in Graph 3. This indicates that, with the exception of children 
with a general learning difficulty, this test of non-verbal reasoning ability showed 
comparable performance across these different learning disabled groups that was 
similar to that produced by controls.
Graph 3: Average scores for each diagnosed group and controls on the Raven’s
Matrices test.
Dyslexic ADD MLD EBD SLD control
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D) Phonological segmentation task (DST)
The analysis of variance for the phonological segmentation results indicated a 
significant effect of group (F = 6.1, df = 5,92, p<.001). Dunnett’s t comparisons 
indicated that the control group differed significantly at the 0.05 level from the 
dyslexic, SLD, EBD and MLD groups but not from the ADD group. These results are 
presented graphically in Graph 4. Each of the diagnosed groups seemed to be under- 
performing compared to the controls on this test (although the difference between the 
controls and ADD children did not reach statistical significance levels). Such 
evidence of low levels of phonological awareness has been considered (see 
Introduction) consistent with poor reading skills (as identified above). These findings 
indicated that this test alone cannot distinguish between these learning disabled 
children.
Graph 4: Average scores for each diagnosed group and controls on the DST 
phonological segmentation task.
Dyslexic ADD MLD EBD SLD control
89
E) W ise  Digit Span task
W ise  Digit Span scores led to an analysis of variance that indicated a significant 
effect of group (F = 5.0, df = 5,92, p<.001). Dunnett’s t comparisons indicated that 
the control group differed significantly at the 0.05 level from all diagnosed groups. 
These results are presented graphically in Graph 5. As with the segmentation task 
above, each of the diagnosed groups seemed to be under performing in this measure of 
phonological processing compared to the controls. Again, these findings indicated 
that this test alone cannot distinguish between these learning disabled children.
Graph 5: Average scores for each diagnosed group and controls on WISC Digit Span.
Dyslexic ADD MLD EBD SLD control
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F) Drawing creativity task
The initial analysis of variance for the drawing creativity task indicated a marginally 
significant effect of group (F = 2.3, df = 5,92, p=.048). Dunnett’s t comparisons, 
however, presented no evidence to conclude that any of the groups differed 
significantly at the 0.05 level from the controls; although the analysis of the MLD 
group approached this level of significance, p=.07. These results are presented 
graphically in Graph 6. As shown, in comparison to the other measures, the average 
scores of the diagnosed groups were much more variable than the controls, with some 
scoring worse than the controls (eg, the MLD group), while others (eg, the dyslexies) 
performed better than the controls. This measure indicated an area where some of 
these learning disabled children may present skills.
Graph 6: Average scores for each diagnosed group and controls on the drawing
creativity task.
Dyslexic ADD MLD EBD SLD control
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G) Hyperactivity section of the SDQ
Hyperactivity scores from the SDQ produced a significant effect of group in the one­
way analysis of variance (F = 9.5, df = 5,92, p<.001). Dunnett’s t comparisons 
indicated that the control group differed significantly at the 0.05 level from all the 
diagnosed groups except the SLD children; although the latter comparison indicated 
p—.06. These results are presented graphically in Graph 7. As shown, all groups were 
more hyperactive than the controls, although, as might be predicted, the ADD group 
produced the highest average score.
Graph 7: Average hyperactivity scores for each diagnosed group and controls on the
SDQ.
Dyslexic ADD MLD EBD SLD control
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H) Conduct section of the SDQ
Conduct scores from the SDQ produced a significant effect of group in the one-way 
analysis of variance (F = 3.9, df = 5,92, p=.003). Dunnett’s t comparisons indicated 
that the control group differed significantly at the 0.05 level only from the EBD 
children. These results are presented graphically in Graph 8. As shown, the EBD 
children were clearly distinguished on this measure.
Graph 8: Average conduct disorder scores for each diagnosed group and controls on
the SDQ.
Dyslexic ADD MLD EBD SLD control
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I) Colour naming
The control condition of the Stroop tasks provided a measure of rapid naming skills 
amongst the children. This measure also produced a significant effect of group in the 
one-way analysis of variance (F = 9.7, df = 5,92, p<.001). Dunnett’s t comparisons 
indicated that the control group differed significantly at the 0.05 level from the 
dyslexic, MLD and SLD children, but not the ADD and EBD groups. These results 
are presented graphically in Graphs 9 and 10. Such results were again consistent with 
the phonological processing problems presented by these children, although in terms 
of rapid processing, they were specific to the dyslexic, MLD and SLD groups -  
measures of speed of processing may not distinguish ADD and EBD children from 
control norms.
J) Word interference
Graph 9: Average times to name colours in the colour block and colour word 
conditions for each diagnosed group and controls.
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In terms of the level of word interference, the two-way mixed design analysis of 
variance indicated a significant interaction between groups and conditions (F = 2.5, df 
= 5,92 p=.036). Follow-up analyses indicated that the control group differed 
significantly at the 0.05 level from the dyslexic, MLD, SLD and ADD children, but 
not the EBD group -  although the latter interaction approached the significance level 
(dyslexies: F = 5.7, df = 1,43 p=.021; SLD: F = 5.1, df = 1,41 p=.029; MLD: F = 9.9, 
df = 1,46 p=.003; ADD: F = 5.1, df = 1,40 p=.03; EBD: F = 2.9, df = 1,38 p=.069). 
These results are presented graphically in Graph 9. As shown, all groups presented 
evidence of interference from the word; however, that produced by the learning 
disabled groups was greater than that produced by the controls.
K) Object interference
Graph 10: Average times to name colours in the colour block and colour object 
conditions for each diagnosed group and controls.
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In terms of the level of object interference, the two-way mixed design analysis of 
variance indicated a significant interaction between groups and conditions (F = 5.9, df 
= 5,92 p<.001). Follow-up analyses indicated that the control group differed 
significantly at the 0.05 level from the EBD and ADD children only (dyslexies: F = 
2.5, df = 1,43 p=.123; SLD: F < 1, df = 1,41; MLD: F < 1, df = 1,46; ADD: F = 48, df 
= 1,40 p<.001; EBD: F = 6.7, df = 1,38 p=.014). These results are presented 
graphically in Graph 10. This more complex pattern of results suggested that the 
controls, dyslexies, MLD and SLD were showing no evidence of interference from the 
objects when colour naming. The ADD children, on the other hand, showed marked 
difficulties ignoring the object when colour naming, indicative of their inability to 
focus on the required task, possibly due to poor inhibitory control. Although not as 
marked as the ADD children, the EBD group also showed evidence of substantial 
object interference, again suggesting inhibitory problems amongst these children.
These results also indicated that Stroop-like interference produced by dyslexic, MLD 
and SLD children were confined to the word condition, suggesting a specific word- 
related deficit amongst these groups (see Everatt et al, 1999).
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Discussion
The children in this study all had reading difficulties to varying degrees, as shown by 
their reading scores compared with the control group and so, in educational terms, 
would be labelled as having reading difficulties. However, further analysis shows this 
is where the similarity between the groups ended. Their responses to other tests were 
differentiated by group diagnosis, for example only the EBD, ADD and Dyslexic 
groups performed similarly in the vocabulary tests to the Controls, while the MLD 
group was the only group which performed differently from the Controls in the test of 
non-verbal reasoning. These results therefore indicate that reading tests and poor 
reading performance do not provide a conclusive indication of cognitive make-up, 
only a gross indication of an area of difficulty.
In order to access more fine-grained difficulties, thereby differentiating groups at a 
more detailed level, a wide range of cognitive tests, tapping differing aspects of 
cognitive functioning related to the acquisition of literacy skills, are required. Relying 
on an overall difficulty is likely to lead to inaccurate assumptions about cognitive 
functioning. This finding fits well with the literature, for example, Snowling and 
Nation (1998) looked at the reading performance of dyslexic, reading-matched 
controls and children with specific comprehension difficulties and found their reading 
responses were quite different. The poor comprehenders benefited less from context 
than controls, while the dyslexies used context to their advantage.
This is particularly salient if the cognitive testing and profile formulation is to be used 
to direct remediation or teaching method choice. Snowling (2000), for example, 
argued that “the educational needs of children with specific language impairments 
differ from those of children with specific reading difficulties even though the core of 
their reading problems may be the same” (p.212). Only a wide range of tests related 
to literacy ability will be able to provide a detailed and accurate picture of specific 
areas of difficulty. At the same time, within any one group there will be individual 
variation and so, as will be argued later, remediation not only needs to be directed by a 
range of cognitive tests, but also tailored to the individual.
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Preliminary Investigation 3 
Age-related variability in the predictors of literacy ability and identifiers of 
dyslexia: 
Introduction
Previous research (Brooks, 1995; Brooks and Weeks, 1998, 1999) showed that both 
individuals and groups of children learn more spellings when teaching methods match 
cognitive strengths. These pieces of research focussed predominantly on children 
aged between 6 and 8 years old. A question therefore left unanswered was whether 
there was something about this age band of children that affected their responses to 
the individualisation of teaching.
One of the dominant theories of literacy development developed by Frith in 1985 
proposed that reading and spelling acquisition takes place in three successive 
developmental stages: logographic, alphabetic and orthographic. Frith’s model argued 
for the existence of three different strategies of reading and spelling at three discrete 
stages of development. As discussed in the general Introduction, this model has been 
criticised, but is still influential.
Tests employed to assess literacy skills must be able to tap the underlying cognitive 
abilities that support literacy ability and because literacy skills develop over a period 
of time, it is likely that the cognitive processes involved in this development will also 
be changing over time. Account must therefore be taken of this change when deciding 
what tests are most appropriate for each individual. This final Preliminary 
Investigation aimed to examine whether different age ranges of children would 
respond differently to various literacy skills tests and whether children with literacy 
difficulties and children without would respond in the same way over time to the tests. 
Since the ages of the children to be investigated by the studies following the 
Preliminary Investigations were different from the Brooks and Weeks work, it was 
necessary to assess the effects of age on cognitive tests.
Research has shown (see, for example, Snowling, 2000) that people with literacy 
difficulties have a problem lying somewhere in the process of encoding, storing and/or
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retrieving information. Since a predominant viewpoint is that dyslexies are poor in 
verbal and visual short-term working memory and lexical accessing tasks, tests 
tapping these areas should be able to discriminate dyslexies from non-dyslexics. 
Preliminary Investigation 3 was divided into two sections, 3.1 looking at short-term 
memory and 3.2 investigating rapid naming.
Preliminary Investigation 3.1: Working / short term memory tests. 
Introduction
Working / short-term memory is responsible for the temporary retention and then 
storage of verbal and visual information. The storage of visual and phonological 
representations of words are important in the process of learning to spell and in 
particular it is the poor storage of the phonological representations of words that has 
been argued to be an aspect of the difficulties evident in dyslexic individuals 
(Snowling, 2000). What is not certain is the effect of age on these processes; in other 
words, whether these processes change as the individual gets older. This investigation 
aimed to assess the effects of age on tests of short-term memory to see whether age 
alters the performance of dyslexies in relation to the performance of non-dyslexic 
individuals. Since age is likely to alter performance in profiling methods, methods 
chosen for informing teaching method choice will also alter with age.
Method
Profiling methodology
The criteria for selecting the dyslexic groups were that the individuals should have a 
previous diagnosis from an educational psychologist’s assessment and there should be 
a significant difference between the mean spelling and reading test performances of 
the control and dyslexic groups. Four age ranges were selected to assess test 
responses, with the groups being matched for male:female ratio.
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Participants
Average age in 
Y r . months
Sex ratio 
(male to female)
Dyslexic Control Dyslexic Control
Age 1 (7-9) 8.3 (SD .6) 8.6 (SD .5) 10 to 3 10 to 3
Age 2 (10-11) 10.7 (SD .3) 10.8 (SD.3) 11 to 3 11 to 3
Age 3 (12-14) 13.5 (SD.8) 13.5 (SD.8) 17 to 3 17 to 3
Age 4 (15-16) 16.0 (SD.2) 16.1 (SD.2) 7 to 3 7 to 3
Analysis showed no difference between the dyslexic and control groups in age or sex. 
In all age groups the differences in age between the two groups were non-significant, 
age group 1, t= -1.2, df=24, p=.3; in age group 2, t= -.12, df=26, p=.9; in age group 3, 
t= -.15, df =38, p=.9; in age group 4, t= - .87, df=18, p=.4.
Assessment o f cognitive skills
All possible candidates were tested on a non-verbal test of Raven’s Matrices (Raven 
1982) in order to have groups matched in non-verbal ability.
Following selection, 57 dyslexies and 57 non dyslexies were divided into the age 
groups of 7-9, 10-11, 12-14 and 15-16 year olds and all given a verbal, spatial and 
visuo-spatial task, each testing different components of short-term memory.
A) W ise  Digit Span task
The verbal short-term memory task of Digit Span involves the verbal presentation of a 
string of digits, for example 4, 8, 5 following which the participant is required to 
repeat in the order presented. The string of numbers increase in length until the 
participant reaches the point where two consecutive strings are repeated incorrectly. 
Following this the participant has to repeat new strings backwards using the same 
procedure.
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B) Corsi Blocks
Corsi Blocks test spatial short-term memory. Black blocks are placed on a board and 
the tester points to them in a particular order. The participant is then required to 
repeat the pointing both in the same order and in a reverse order.
C) Pattern task
Visuo-spatial short-term memory was assessed using a pattern task. 9 squares of 
unique back and white patterns were pointed to in a particular order. The participant is 
then required to repeat the pointing both in the same order and in a reverse order.
The test score on each of these tasks is the number correctly remembered.
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Results:
Table 3: showing means and standard deviations (in brackets) scores for all the age 
groups in the 3 memory tasks for the 4 age groups.
Task Age grouo 1 Age grouo 2 Age group 3 Age grouo 4
Dys. Conts. Dys. Conts. Dys. Conts. Dys. Conts.
Digit Span 4.8 5.4 5.1 5.9 5.5 6.4 5.8 6.8
(0.8) (0.7) (0.9) (0.8) (12) (1.1) (0.8) (1.1)
Corsi Blocks (0.8) 3.8 4.4 4.6 4.7 4.8 5.2 5.1
(0.8) (0.7) (0.8) (0.9) (10) (10) (1.(0 (0.9)
Patterns 3.8 4.2 4.4 4.5 4.7 4.6 4.8 4.9
(0 7) (12) (&8) (0.8) (15) (12) (0.8) (1.3)
Independent t-test were used to specifically contrast the dyslexic group’s performance
with the control’s performance at each age category and on each task.
Age group 1
a) There was a significant difference in the performance of the dyslexies and controls 
in the verbal memory task of Digit Span task (t = -2.1, df =24, p = .05).
b) There was no significant difference in the performance of the dyslexies and 
controls in the spatial memory task of Corsi Blocks (t= -2.1, df=24, p=.2).
c) There was no significant difference in the performance of the dyslexies and 
controls in the visual memory pattern task. (t= - 1.21, df=24, p=.2).
Age group 2
a) There was a significant difference in the performance of the dyslexies and controls 
in the Digit Span task (t = -2.3, df=26 p = .03).
b) There was no significant difference in the performance of the dyslexies and 
controls in the Corsi Blocks task, (t = -.44, df=26 p = .7).
c) There was no significant difference in the performance of the dyslexies and 
controls in the Pattern task, (t = -.47, df=26 p = .6).
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Age group 3
a) There was a significant difference in the performance of the dyslexies and controls 
in the Digit Span task (t = -2.5, df=38 p = .02).
b) There was no significant difference in the performance of the dyslexies and 
controls in the Corsi Blocks task, (t = -.31, df=38 p = .8).
c) There was no significant difference in the performance of the dyslexies and 
controls in the Pattern task, (t = . 11, df=38 p = .9).
Age group 4
a) There was a significant difference in the performance of the dyslexies and controls 
in the Digit Span task, (t = -2.3, df=18 p = .03).
b) There was no significant difference in the performance of the dyslexies and 
controls in the Corsi Blocks task, (t = .23, df=18 p = .8).
c) There was no significant difference in the performance of the dyslexies and 
controls in the Pattern task, (t = -.21, df=18 p = .8).
The results are presented graphically in graphs 12 to 14.
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Graph 12: shows the four age group performances in the verbal test of Digit Span.
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Graph 13: shows the four age group performances in the spatial test of Corsi Blocks.
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Graph 14: shows the four age group performances in the visual Pattern task.
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Discussion
Dyslexies were significantly worse than the controls across all age groups in the Digit 
Span test relying on verbal short-term memory, this finding fitting in with the Tallal 
and Stark (1982) work indicating that dyslexies remain poorer than controls, whatever 
their age in verbal skills. Since this task discriminates dyslexies across all age groups, 
it would be a useful dyslexia assessment test.
In the tests of spatial and visuo-spatial memory, there were no significant differences 
in the performance of the dyslexies and controls in any of the age groups. This 
finding confirmed that age does not alter the lack of difference in performance 
between dyslexies and controls in this aspect of short-term memory functioning. The 
behavioural symptoms of dyslexia, namely poor reading and spelling, therefore appear 
to implicate verbal and or auditory aspects of short-term memory rather than visual 
and spatial memory. This fits comfortably with the dominant theories on dyslexia (see 
for example, Snowling 2000).
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Preliminary Investigation 3.2: rapid naming tests.
Introduction
Naming Fluency is the ability to translate the visual image of an object into its verbal 
label. Reading skills depend on the speed, or fluency with which this translation takes 
place. This is determined by the time it takes to search through long-term memory 
stores for the appropriate lexical information and sound match the letters, along with 
fluency in the motor output, or articulation.
Word finding difficulties commonly evident in literacy disabled individuals are 
considered to be a manifestation of the difficulty in retrieval of stored phonological 
data, possibly due to problems at the encoding stage in short-term memory. Denckla 
and Rudel (1976) developed the Rapid Automatized Naming Task (RAN), believing 
that automatic, rapid and accurate retrieval of information was an important 
component of skilled reading and children’s speed of naming visual symbols was 
strongly related to their reading performance. Subsequent studies support this view 
(see for example W olfs 1991 discussion). For this reason, tests of rapid naming 
skills are used to discriminate literacy-disabled individuals from normal individuals. 
However, uncertainty does arise when reading the literature on the value of using 
rapid naming tasks to discriminate disabled from normal readers. Wolf (1991) 
suggested this could be due to studies using differing ages of individuals and differing 
types of rapid naming tasks, continuous versus discrete tasks, both demanding 
differing cognitive responses and differing skills from that of reading -  in the case of 
discrete tasks. Wolf (1991) argued that the findings from a series of studies suggested 
that there were two factors affecting the relationship of reading and rapid naming: the 
first being the developmental stage of the individual and the second being the 
differentiation of the task requirements. Since there is an acknowledged 
developmental change in responses of individuals to rapid naming tasks, there is a 
question as to whether they can be used to discriminate dyslexies from non-dyslexics. 
This study attempted to assess the worth of rapid naming tasks in 4 differing age 
groups of disabled and normally reading individuals using a continuous-trial format.
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Method
Assessment o f cognitive skills
All possible candidates were tested on the non-verbal test of Raven’s Matrices to 
ensure the groups were matched in non-verbal ability.
Following selection, 40 dyslexies and 40 non dyslexies were divided into the age 
groups of 7-9, 10-11, 12-14 and 15-16 years and all were all tested on three rapid 
naming tasks presented in a continuous format, since this is believed to represent the 
process of reading rather than discrete presentations, (Wolf, 1991).
Participants
Average age in 
Y r . months
Sex ratio 
(male to female)
Dyslexic Control Dyslexic Control
Age 1 (7-9) 8.1 (SD .5) 8.4 (SD.4) 8 to 2 8 to 2
Age 2 (10-11) 10.9 (SD .1) 10.9 (SD.l) 7 to 3 7 to 3
Age 3 (12-14) 13.7 (SD .2) 13.6 (SD .2) 9 to 1 9 to 1
Age 4 (15-16) 16.0 (SD. 2) 16.1 (SD .2) 7 to 3 7 to 3
There was no significant difference between the ages and sexes in each age band. In 
all age groups the difference in age between the two groups was non-significant, age 
group 1, t= -.6, df=18, p=.l; in age group 2, t= -1.24, df=18, p=.2; in age group 3, 
t=.94, df=18, p=.4; in age group 4, t=- .87, df=18, p=.4.
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Assessment o f rapid naming skills
Rapid naming of line drawings of familiar animals.
This involved naming 24 coloured animals on a white A4 background. The animals 
were chosen since they were familiar and easy to describe. The pictures were 
downloaded from ‘Clip art’ and spread out to form 6 rows on the A4 sheet. The 
amount of time taken to complete the task was the individual’s score.
Rapid naming of digits.
The numbers 1,9,3 and 7 were written in black text on a white background, 6 times 
in a differing order and the participant had to read out the numbers. The time taken to 
complete the 6 repetitions was the score achieved.
Rapid naming of colour.
This is a verbal processing task requiring the rapid naming of boxes of colours. A 
white card comprised 24 coloured square boxes, either red, blue yellow or green, 6 
repetitions of each colour. The score achieved is the time taken to name the 24 
colours.
A stopwatch was used to measure response times for each task.
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Results
Table 4: showing means and standard deviations (in brackets) scores for all the age 
groups in the 3 rapid naming tasks for the 4 age groups.
Task Age group 1 Age group 2 Age group 3 Age group 4
Dys. Conts. Dys. Conts. Dys. Conts. Dys. Conts.
Line Drawing 37.6 25.9 35.1 23.5 25.4 22.1 21.6 17.5
(10.2) (6.4) (17.7) (10.5) (12.6) (T4) (83) (1.2)
Colours 24.9 15.4 23 j 14.4 17.7 11.8 12.9 12.1
(%4) (3ri) (9.7) (A9) (8.9) (3ri) (3.9) (0.9)
Digits 21.2 13.0 16.0 10.3 11.5 8.6 10.2 9.5
(7.1) (3 0) (5T) (18) (3.5) (ZO) (2 1) (0.5)
Independent t-tests were used to specifically contrast the dyslexic group’s
performance with the control’s performance at each age category and on each task.
Age group 1
a) There was a significant difference in the performance of the dyslexies and controls 
in the line drawing task (t = 3.0, df=18, p = .007).
b) There was a significant difference in the performance of the dyslexies and controls 
in the colours task (t = 3.8, df=18, p = .001).
c) There was a significant difference in the performance of the dyslexies and controls 
in the digits task (t = 3.4, df=18, p = .004).
Age group 2
a) There was no significant difference in the performance of the dyslexies and 
controls in the line drawing task, (t =1.78, df=18, p = .1).
b) There was a significant difference in the performance of the dyslexies and controls 
in the colours task (t = 2.7, df=18, p = .02).
c) There was a significant difference in the performance of the dyslexies and controls 
in the digits task (t = 3.4, df=18, p = .004).
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Age group 3
a) There was no significant difference in the performance of the dyslexies and 
controls in the line drawing task, (t = .73, df=18, p = .5).
b) There was no significant difference in the performance of the dyslexies and 
controls in the colours task, (t = 1.95, df=18, p = .07).
c) There was a significant difference in the performance of the dyslexies and controls 
in the digits task (t = 2.5, df=18, p = .02).
Age group 4
a) There was no significant difference in the performance of the dyslexies and 
controls in the line drawing task, (t = 1.42, df=18, p = .2).
b) There was no significant difference in the performance of the dyslexies and 
controls in the colours task, (t = .57, df=18, p = .6).
c) There was no significant difference in the performance of the dyslexies and 
controls in the digits task, (t = .91, df=18, p = .4).
The results are presented graphically in graphs 15 to 17.
I l l
Graph 15: shows the four age group performances in the rapid naming of line
drawings task
H  Dyslexic 
D Control
Agel (7-9) Age2 (10-11) Age3 (12-14) Age4 (15-16)
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Graph 16. shows the four age group performances in the rapid naming of colours task
30 - I ■  Dyslexic 
□  Control
Age1 (7-9) Age2 (10-11) Age3 (12-14) Age4 (15-16)
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Graph 17: shows the four age group performances in the rapid naming of digits task
30 -1 ■  Dyslexic 
□  Control
20  -
E 10 -
Agel (7-9) Age2 (10-11) Age3 (12-14) Age4 (15-16)
114
Discussion
The graphs show that in the 8-10 year age group the dyslexies were very much slower 
at all the naming tasks than the control groups, there being a significant difference in 
performance time between the dyslexies and controls. This indicated that for the 
younger dyslexic individuals, lexical access appeared to be slower than the control 
children. By the 10-12 year age group, the difference between the dyslexic and 
control groups was smaller and by the 15-16 age range the performance difference 
was non-significant in all three tests. In this study therefore, rapid naming tasks 
appeared more effective in distinguishing younger cohorts, age improving older 
dyslexic’s lexical accessing ability. Wolf (1991) suggested that the process of rapid 
naming changes at a cognitive level. She argued that when young children name a 
visual symbol under rapid speed requirements, they appear to use sub-processes 
related to an array of processes used in reading. Later in development, two cognitive 
changes occur, automaticity develops and the underlying requirements of both 
different kinds of naming and reading become differentiated. The underlying 
requirements of different presentational styles of the rapid naming tasks was not tested 
by this study. In this study, the objects to be named were all presented in limited rows 
(i.e. rows of 4 items), while for example, in the Digit Naming task of the Phonological 
Assessment Battery (Frederickson et al, 1996), the digits are presented in a unbroken 
string. This presentation for example, may evoke differing responses in differing age 
groups to the above task.
Previous research findings project a somewhat confusing picture regarding the 
effectiveness of rapid naming tasks to reveal literacy disabled individuals. Some work 
has shown that for younger age groups rapid naming is a good distinguisher of 
dyslexic individuals (Haney, 2000; Meyer et al 1998); other work has shown rapid 
naming tasks do not distinguish older dyslexies (Everatt, 1997). However,
Scarborough (1999) found that rapid naming skills were good predictors of later 
reading abilities when doing a longitudinal study of 2"  ^to 8* graders. She argued it is 
the ability of rapid naming tasks to tap inefficient lexical retrieval, slow articulation of 
speech, difficulty in sustaining attention and poorly established phonological 
representations that result in their predictive value. Felton, Naylor and Wood, (1990)
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suggest that it is compensated dyslexies that later do better on rapid naming tasks 
while they continue to have phonological deficits. Meyer et al (1998) suggested that 
rapid naming skills are “amenable to environmental modification” (p. 107) in 
Kindergarten and 1®‘ grade, thus implying poor readers could learn the skills to 
improve their rapid naming rate. The results of this study supported this view, 
indicating that rapid naming tests may not be as useful in distinguishing older as 
younger dyslexic individuals.
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Conclusions from the Preliminary Investigations
Preliminary Study 1 found that the majority of teachers, whether specially trained or 
not, do not rely on individual children’s cognitive make-up to guide teaching method 
choice and even fewer use the child’s cognitive strengths. Such findings indicate that 
teaching to strengths is not a typical practice in classrooms and that further work 
assessing its efficacy is warranted. Preliminary Study 2 showed that in order to use 
cognitive styles to guide teaching, a wide range of cognitive tests are needed to 
develop an accurate picture of each individual.
Preliminary Study 3 showed that age alters the response of dyslexies to tasks of rapid 
naming. Young dyslexies were slower than controls, while those over 14 years 
performed at the same rate as the controls, possibly due to having encountered the 
items many times before by this age. This conclusion, however, runs counter to 
Denkla and Rudel’s (1976) conclusion when trying to explain why dyslexic 
individuals can rapidly name numbers and letters faster than colours, given that they 
are likely to have learnt colours before letters and numbers. Nevertheless, since age 
appears to alter the difference between the response of the dyslexies and controls to 
the rapid naming tasks, that is tests related to literacy, age might also change the way 
individuals learn literacy skills. Lexical retrieval was shown to be easier for older 
dyslexies and might support the recall of frequently encountered words, aiding reading 
and spelling of these words. However, since the investigation showed that verbal 
short-term memory, across all age groups, was poorer in dyslexies than controls and is 
fundamental to the learning/encoding of new spellings, learning responses to newly 
encountered words could be alike in all age groups of dyslexies.
Brooks and Weeks’ (1999) research into teaching spelling to literacy-disabled children 
aged between 6-8 years old raised some important questions requiring attention.
Since the above investigations showed age could affect responses to certain literacy- 
related assessment tools, it seems possible that these cognitive skills may well alter the 
responses of children as they progress through the development of literacy 
proficiency. This conclusion therefore warrants further investigation of the Brooks 
and Weeks work to try to establish whether their participants responded in the way
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they did due to their age and whether the strategy of cognitive match learning would 
be as productive with other age groups of literacy-disabled children.
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Chapter 4: Intervention Study 1
A study to examine the responses of dyslexic children receiving specialist 
spelling teaching, to individual learning style instruction. 
Introduction
Brooks and Weeks (1999) investigated the best ways of helping dyslexic and non- 
dyslexic children learn to spell. The first stage of their work was a single-case study 
that taught spellings to children with learning difficulties using ten differing teaching 
methods. This study found, through extensive cognitive profiling, that there was a 
link between most successful learning and the individual’s superior processing 
system. The second was a group study comparing the spelling learning 
improvements of two groups of normal children, one receiving intervention teaching, 
the other receiving normal classroom teaching. The study concluded that children’s 
rates of learning can vary according to the teaching method used. By allowing the 
child to find their own best method, increased rates of learning were achieved over 
and above rates of learning through normal classroom methodology. The current 
study aimed to combine elements of both of these studies to clarify areas of 
uncertainty. One was the question of the effect of age on learning, the Brooks and 
Weeks children all being between 6 and 8 years old. Another was that since all the 
children were based in a mainstream school, a question remained as to whether this, 
in some way, had contributed to the results Brooks and Weeks achieved, for example 
by the style of teaching the children received.
The choice of cognitive tests used for assessing any cognitive constructs under 
investigation should be guided by a theoretical framework. Brooks and Weeks 
(1999) for their Single-Case Study used an extensive array of tests which was 
informative but labour-intensive and time-consuming and many of the cognitive tests 
used were not accessible to teachers. The present study instead investigated the 
worth of a few selected tests to access the areas implicated in literacy acquisition.
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(For a review of the arguments of the cognitive weaknesses indicative of dyslexia 
and the various debates surrounding assessment of dyslexia, see main Introduction). 
Assessment of overall verbal ability was undertaken using WISC Similarities and 
Vocabulary. Since dyslexies commonly show deficits in written language skills 
compared with overall ability (Snowling 2000), using these tests allowed the 
assessment of any specific deficit. Visual processing was assessed using WISC 
(Weschler 1992) Coding since this test assesses the ability to discriminate, recall and 
learn the associations between abstract symbols also Symbol Search since it tests 
speeds of processing visual information. Phonological processing was assessed 
using the Phonological Assessment Battery (PhAB, Frederickson et al., 1996) test of 
Spoonerisms since it taps sub-lexical phonological processing also Naming Speeds 
Digits as it tests verbal accessing speeds.
This study was based on the school of thought proposing that dyslexia comprises 
faulty phonological processing which manifests itself in a difficulty to analyse and 
process individual phonemes in words. Phonological processing therefore was 
assessed using a test tapping the ability to manipulate sounds within words, a 
phonological working memory test and also a test requiring the individual to rapidly 
access stored phonological representations. Due to dyslexic's weakness in 
manipulating sounds, some may rely on visual skills to compensate for the 
phonological weakness when learning spellings (Snowling 2000). Tests of visual 
skills were, for this reason included in the battery. This small battery therefore 
provided markers of general overall verbal ability, phonological and visual ability 
along with specific spelling ability. The specific functioning of visual and 
phonological skills would be compared against each other to assess ‘relative’ 
superior processing. Also, those scores would be compared with verbal ability 
scores to ascertain how phonological and visual skills fared in comparison. All 
scores were standardised.
Lastly, the value of judging the individual’s strengths and weaknesses via spelling 
errors was explored as an alternative method for assessing dyslexies, a method that 
could be particularly useful for teachers. Boder (1973) described two patterns of 
dyslexic disorder. The first, she argued, were dysphonetic dyslexies (62% of her
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sample) in which there was an inadequate grasp of sound-symbol correspondence, 
resulting in a reliance on visual memory and the production of spelling errors 
showing a lack of phonemic awareness. The graphemes selected by dysphonetic 
spellers, Boder argued, typically have little or no sound link to the actual graphemes 
of the correct spelling. The spellers instead might attempt to spell the word visually, 
so that, for example, the size of the word produced might be the same or the pattern 
of the graphemes chosen might resemble the pattern of the true graphemes.
The second type of spellers described by Boder (1973) were dyseidetic dyslexies 
characterised by poor visual perceptual abilities and weak visual memory skills. 
These children show difficulty in building up sight words and perceiving whole 
words so they employ phonetic skills to read and spell, with spelling errors indicating 
that graphemes have been selected in an attempt to spell the word by sounding it out. 
If this distinction is accurate, the classification could offer an alternative to the more 
traditional cognitive approach of assessment. This current study used Boder’s two 
categories in order to classify spellings into either phonemic errors or non-phonemic 
errors and investigate the link between error categories and most successful learning 
conditions.
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Method 
Design
The primary aim of the study was to assess the value of three learning programmes 
for dyslexic children attending a specialist school and receiving intensive literacy 
teaching to see whether these methods resulted in greater learning than their regular 
classroom teaching. The secondary aim was to assess the spelling errors made in the 
first spelling test. This could clarify whether there was any link between spelling 
errors and best learning method, thereby indicating whether spelling errors could be 
useful as a way to inform teaching method choice, as advocated by Boder (1973).
Comparisons of increases in spelling age were made between children using the 
individually selected method resulting from the three teaching programmes 
(intervention group) and peers of the same age in the same school receiving normal 
classroom teaching only (control group). All the children undertook a spelling test at 
the beginning of the study and when the experimental group had finished the 
intervention.
Analysis was undertaken on the first set of spellings of the intervention group to 
categorise them into phonemic or ‘non-phonemic’ errors to assess whether there was 
any link between spelling errors and best learning method.
Participants
A private school dedicated to dyslexic children agreed to the research being 
undertaken in their school and to using the research materials to teach their children. 
Since the School’s policy is not to have age-related school years, 30 children were 
selected from the youngest children in the school to take part in the study. They 
were selected on the basis that the teachers felt the study would not affect the 
children adversely in any way; and additionally that they had no other diagnoses 
which might have affected the results such as a diagnosis of ADD; also that they 
were relatively new to the school so the school’s teaching approaches were not likely 
to have a major impact on the research interventions. The 30 were divided into two 
equal groups, attempting to match mean age and mean initial spelling ability and sex.
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English was the first language for all of the children and none had shown signs of 
emotional disturbance or serious language impairment; they all had normal hearing 
and vision and had attended school regularly. It was not possible to recruit a balance 
of boys and girls since the school was predominantly for boys. The children were 
aged between 9:2 and 12:9.
Materials
A teaching pack was developed in which 3 teaching techniques were offered along 
with simple explanations of how to use them. Strategies were selected to provide a 
range of different techniques that have been reported in the literature as effective and 
taken from the methods used in the Brooks and Weeks work. The techniques chosen 
ineluded a method focussing on sounding out phonemes, called Phonics; a method 
that emphasised whole-word features (a visual method), called Look-Cover-Write- 
Check (LCWC) and a multisensory method that combined elements of the above, 
Simultaneous-Oral-Spelling, (SOS). In each condition an attempt was made to 
ensure the exposure to the word was of similar duration (approximately 20 seconds) 
and the written word was of similar size (approximately 2 cms high).
Simultaneous Oral Spelling (SOS)
The word was written out on a white board whilst saying the individual letters (using 
letter names) individually. The child was then asked to write the word 
himselfrherself, copying from the teacher's writing onto paper, saying each letter as it 
was written (using letter names). The child was then asked to name the word and 
check that the word had been correctly written by comparing it with the teacher’s 
original version. Any mistakes were pointed out.
Phonics
The word was written out on a white board whilst the teacher said each sound in the 
word in order, after which she repeated the whole word, e.g. “c-ar-t”, “cart”.
Irregular sounds were offered as an actual sound e.g. “S - ide”. The child was asked 
to sound out the individual sounds as the teacher had just demonstrated, then say the 
whole word. The word was removed from sight and the child was asked to write the 
word. Incorrect responses were pointed out.
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Look-Cover-Write-Check (LCWC)
The word was written out on a white board. The teacher presented the word, telling 
the child to look at it. After ten seconds the word was taken away and the child told 
to write the word. The word was re-presented and the child told to check his spelling 
against the target presentation. If it was incorrect, the teacher pointed out any errors.
Graphs were provided to allow the teacher to plot each day’s correct spellings. The 
graph that indicated the best learning, due to the time taken or the number of words 
learnt, was then considered the child’s best learning method.
Procedure
Prior to the start of the study, the teachers attended an ‘Inset Day’. In this they were 
given information regarding the background to the research, the research itself and 
the procedures to be followed for the study. In addition, they were given teaching 
packs comprising spellings, teaching method instructions, graphs for plotting correct 
spellings and background information to the study. It was decided at the end of the 
Inset Day that the commitment for most of the teachers was too great and so one 
classroom assistant was assigned to teach all the children each day and take 
responsibility for the running of the study in the school. Since all children were 
taught by the same teacher, the possibility of a teacher effect on the responses of the 
participants was equalised.
A Helen Arkell Spelling Test (HAST, Brooks and McLean 1998) was used to assess 
the spelling ages of both groups of children prior to the start of the study and at the 
end in order to compare both groups spelling age increases over the course of the 
study.
The teaching strategies used with the intervention children were employed within a 
‘precision teaching’ type framework (see Lindsley, 1992, for full discussion on ‘pure’ 
precision teaching methodology). Words were presented, tested and taught on a 
carefully prescribed daily schedule. An initial knowledge of words to be learnt was
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established at the beginning of teaching each set of spellings by testing the child’s 
spelling on the initial 10 words in each word set to achieve a baseline measure. 
Although single-case methodology advocates the collection of several baseline scores, 
it was felt under these circumstances unethical to present the children with spellings 
they were most likely unable to spell, more than once. This was followed each day by 
teaching the words that were incorrectly spelt, aiming to achieve a target of 8, 9 or 10 
out of 10 correct over two consecutive days. If this target was not achieved in 10 
teaching sessions the programme was ceased, and another one started. If the target was 
achieved, then the last 5 spellings of the word set were introduced. The child was then 
taught the 15 words for the remainder of the 10 days. At the end of the 10 days, another 
programme was introduced. This pattern was used for all three methods. Each day the 
number of correctly spelt words was charted in graph form for the child to see.
The words were read one at a time and the child was asked to write the word down. 
Responses were noted and a record of the correct number of spellings achieved was 
made on the child’s own graphing record sheet. The children were taught each word 
where an error was made using the current teaching method.
At the end of the 6 weeks of teaching the teacher and child examined the learning 
graphs to ascertain which condition had resulted in the greatest learning. The 
children were then told to use their best method to leam all new spellings in the 
future. To emphasise the importance of continuing to use their best method, each 
child was given a record book to record each week the new spellings leamt using this 
best method. The child was told the book would be checked each week. When the 
books were checked, the child was asked how they learned the words and reminded 
of their best method procedure. Meanwhile, the control group had their normal 
teaching which did involve being taught literacy skills on a one to one basis, as was 
routine in the school.
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Spelling lists
Initially, lists of spellings were formulated taking words from the Schonell (1950) 
spelling test, Vernon Spelling Test (1989), words from a previous spelling study 
(Brooks, unpublished), and two spelling tests for teachers, Ray (1988) and Wood 
(1983, 1993). The spelling word lists were matched for number of syllables and 
number of irregular and regular words. Treiman, (1984) defined regular as being 
those whose spellings are predictable on the basis of common English-spelling sound 
rules. A match of regular and irregular words was undertaken to ensure there was no 
contamination of results due to type of spellings chosen. The words were taken 
from the various sources as words that the children were likely to have come across 
and the majority could be of relevance to their composition work (thus increasing 
motivation to leam the words).
Once formulated, the word lists were trialled on children matched in age to those in 
the study and who were showing difficulties in learning to spell, to check whether the 
words chosen were too easy for these children. Since some of these ‘trial’ children 
achieved up to a third correct, the lists were adapted and trialled again. The analysis 
of the results made it apparent that two lists would be needed to teach the wide range 
of spelling ages of potential participants. 10 lists of spellings were developed for two 
spelling age groups, spelling ages 8-10 and 10-13 years old.
Tables to show constmction of word lists
S/A 8-10 years
10 words:
4 xl 
syllable 
words
4x2
syllable
words
2 x3 
syllable 
words
2reg 2
irreg
2reg 2
irreg
1 reg 1
irreg
Added 5 words:
0 x 1
syllable
3 x 2
syllable
2 x 3
syllable
1 reg 2
irreg
1 reg 1
irreg
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S/A 10-13 years
Ÿ  10 words:
2x1
syllable
words
1x2
syllable
words
6 x3 
syllable 
words
Ix 4 
syllable 
word
Ox 5 
syllable 
words
0
reg
2
irreg
0
reg
1
irreg
3
reg
3
irreg
1
reg
0
irreg
Addec 5 wore s:
0 x 1
syllable
words
0 x 2
syllable
words
0 x 3
syllable
words
3 x 4  syllable 
words
2 x 5
syllable
words
2 reg 1
irreg
1
reg
1 irreg
See Appendix 2 for the lists.
The older lists therefore comprised 8 irregular words, more than half, since it was felt 
more advanced/successful spellers would be able to decode regular words more 
easily thereby not providing clear evidence of how they were learning. The older 
speller’s lists could not only be comprised of words the children knew or would use 
in composition since the words were advanced, particularly for the younger aged 
children.
Once the lists were finalised, they were checked again, two months prior to the start 
of the study, on all the candidates, to ensure none of them were able to spell more 
than 4 words in the lists. It was felt important that they were able to spell some of 
the words so they were not discouraged from the start. Most of the participants 
however, were only able to spell one or two words in the lists. Three lists were 
selected for each spelling age group out of the ten formulated and offered to the 
children in a random order in conjunction with the three randomly presented teaching 
methods.
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Profiling methodology
The children whose data are presented were selected to take part in the study from 
the youngest groups in a specialist school for dyslexic children. As the school did 
not operate a year group system it was possible to obtain a random mixture of ages 
and abilities (for details see individual data to follow and Table 16).
Since one of the aims of this study was to examine the relationship between 
cognitive profiles and responses to differing teaching methodology, the children were 
given the following profiling measures: (i) overall verbal ability was assessed using 
WISC (Wescher 1992), Similarities and Vocabulary, (ii) phonological ability was 
assessed using Spoonerisms, Naming Speeds Digits (from PhAB, Frederickson et al., 
1996) and WISC Digit Span. (iii)Visual processing was assessed via WISC Coding 
and Symbol Search. This small cross section of tests was selected from the previous 
studies as being useful in assessing core areas of literacy related cognitive skills and 
the strengths and weaknesses of these skills. Details of each of the participants’ 
profiles will follow.
Assessment of cognitive strengths and weaknesses
The methodology used in previous research (Brooks and Weeks 1999 and Weeks et 
al, submitted) assessed the cognitive abilities of the individuals by comparing their 
scores against the general population. This research adopted a different approach. 
The scores of each test were standardised, then the tests in each category area 
(verbal, phonological and visual) were averaged to achieve a mean ability score for 
each of the three areas. Each area was then compared against the mean score of the 
other area, to ascertain which area of functioning was stronger or weaker in order to 
achieve a clearer picture of what will be referred to as “relative” strengths and 
weaknesses of each of the participants. This methodology allowed an insight into 
overall verbal ability as well as providing a method of judging whether the individual 
was relatively better in visual or phonological skills. So, for example, if  the 
phonological mean test score was 89 and the visual mean test score was 95, the 
individual would be considered relatively weaker in phonological ability than visual 
ability even if both areas scored less than the verbal mean score (for example, a score 
of 101).
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Tables 1 -14 show the results of cognitive assessment of each of the intervention 
children.
Table 1: Child A ’s standardised cognitive test score results showing the mean score
of the visual and phonological tests.
Child A Test Standardised 
Score (SS) 
(mean 100 SD 
15)
Mean score of 
each area of 
functioning
Verbal Skills
WISC Similarities 105 110
WISC Vocab 115
Phonological 
Processing Tests
PhAB Spoonerisms 103 92
Digit Span 90
PhAB Naming 
Speeds Digits
84
Visual Processing 
Tests
WISC Coding 85 90
Symbol Search 95
Child A showed high average verbal skills with low average phonological processing 
and visual processing, both being more than 1 SD below the verbal skills mean score. 
Generally both visual and phonological processing were weak in comparison to the 
more general verbal ability, but an average score was achieved with the test of 
Spoonerisms so this child was marginally better in the area of phonological 
processing compared with visual processing.
129
Table 2: Child C’s standardised cognitive test score results showing the mean seore
of the visual and phonological tests.
Child C Test Standardised 
Score (SS) 
(mean 100 SD 
15)
Mean score of 
each area of 
functioning
Verbal Skills
WISC Similarities 95 97
WISC Vocab 100
Phonological 
Processing Tests
PhAB Spoonerisms 87 82
Digit Span 90
PhAB Naming 
Speeds Digits
69
Visual Processing 
Tests
WISC Coding 85 100
Symbol Search 115
Child C showed average verbal skills with weak phonological processing and 
average visual processing. Visual processing was more than 1 SD above the 
phonological processing mean score so showed a relative strength when compared 
with phonological processing ability.
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Table 3: Child D’s standardised cognitive test score results showing the mean score
of the visual and phonological tests.
Child D Test Standardised 
Score (SS) 
(mean 100 SD 
15)
Mean score of 
each area of 
functioning
Verbal Skills
WISC Similarities 100 100
WISC Vocab 100
Phonological 
Processing Tests
PhAB Spoonerisms 90 82
Digit Span 65
PhAB Naming 
Speeds Digits
91
Visual Processing 
Tests
WISC Coding 85 97
Symbol Search 110
Child D showed average verbal skills with poor phonological processing and average 
visual processing. There was a big discrepancy between the two visual processing 
test scores. However, when averaged out Child D showed more ability in the area of 
visual processing than in phonological processing.
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Table 4: Child E’s standardised cognitive test score results showing the mean score
of the visual and phonological tests.
Child E Test Standardised 
Score (SS) 
(mean 100 SD 
15)
Mean score of 
each area of 
functioning
Verbal Skills
WISC Similarities 105 115
WISC Vocab 125
Phonological 
Processing Tests
PhAB Spoonerisms 99 95
Digit Span 95
PhAB Naming 
Speeds Digits
92
Visual Processing 
Tests
WISC Coding 95 97
Symbol Search 100
Child E showed high verbal skills (1 SD above the mean) with average phonological 
and visual processing, both however being more than 1 SD below the verbal skills 
score. There was a marginal superiority in visual to phonological processing.
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Table 5: Child F ’s standardised cognitive test score results showing the mean score
of the visual and phonological tests.
Child F (female) Test Standardised 
Score (SS) 
(mean 100 SD 
15)
Mean score of 
each area of 
functioning
Verbal Skills
WISC Similarities 135 120
WISC Vocab 105
Phonological 
Processing Tests
PhAB Spoonerisms 111 98
Digit Span 80
PhAB Naming 
Speeds Digits
103
Visual Processing 
Tests
WISC Coding 100 97
Symbol Search 95
Child F showed well above average verbal skills (more than 1 SD) with average 
phonological processing and average visual processing. The visual processing skills 
were more than ISD below the verbal skills score. This child showed equal 
phonological and visual processing skills.
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Table 6: Child G’s standardised cognitive test score results showing the mean score
of the visual and phonological tests.
Child G Test Standardised 
Score (SS) 
(mean 100 SD 
15)
Mean score of 
each area of 
functioning
Verbal Skills
WISC Similarities 110 110
WISC Vocab 110
Phonological 
Processing Tests
PhAB Spoonerisms 97 91
Digit Span 80
PhAB Naming 
Speeds Digits
96
Visual Processing 
Tests
WISC Coding 90 97
Symbol Search 105
Child G showed high average verbal skills with low average phonological and 
average visual processing skills. This child showed a relative strength in visual 
processing.
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Table 7: Child H’s standardised cognitive test score results showing the mean score
of the visual and phonological tests.
Child H Test Standardised 
Score (SS) 
(mean 100 SD 
15)
Mean score of 
each area of 
functioning
Verbal Skills
WISC Similarities 90 90
WISC Vocab 90
Phonological 
Processing Tests
PhAB Spoonerisms 72 77
Digit Span 85
PhAB Naming 
Speeds Digits
74
Visual Processing 
Tests
WISC Coding 85 82
Symbol Search 80
Child H showed low average verbal skills with poor phonological and visual 
processing. Phonological processing skills were almost 1 SD below the general 
verbal ability. This child’s relative strengths lay in the area of visual processing, but 
generally the performance across all skill areas was poor.
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Table 8: Child F s standardised cognitive test score results showing the mean score of
the visual and phonological tests.
Child I Test Standardised 
Score (SS) 
(mean 100 SD 
15)
Mean score of 
each area of 
functioning
Verbal Skills
WISC Similarities 110 110
WISC Vocab 110
Phonological 
Processing Tests
PhAB Spoonerisms 84 92
Digit Span 90
PhAB Naming 
Speeds Digits
103
Visual Proeessing 
Tests
WISC Coding 90 90
Symbol Search 90
Child I showed high average verbal skills with low average phonological and visual 
processing. The tests of phonological processing achieved scores showing good 
verbal accessing speed but poor sound/phoneme manipulation skills. This child 
showed a small relative strength in the area of phonological processing.
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Table 9: Child J ’s standardised cognitive test score results showing the mean score of
the visual and phonological tests.
Child J Test Standardised 
Score (SS) 
(mean 100 SD 
15)
Mean score of 
each area of 
functioning
Verbal Skills
WISC Similarities 105 110
WISC Vocab 115
Phonological 
Processing Tests
PhAB Spoonerisms 98 103
Digit span 105
PhAB Naming 
Speeds Digits
107
Visual Processing 
Tests
WISC Coding 105 105
Symbol Search 105
Child J showed high average verbal skills with average phonological and visual 
processing. Two of phonological processing tests achieved varied scores showing 
good verbal accessing speed but poorer sound/phoneme manipulation skills. This 
child showed a small but relative strength in the area of visual processing.
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Table 10. Child K s standardised cognitive test score results showing the mean score
of the visual and phonological tests.
Child K Test Standardised 
Score (SS) 
(mean 100 SD 
15)
Mean score of 
each area of 
funetioning
Verbal Skills
WISC Similarities 100 102
WISC Vocab 105
Phonological 
Processing Tests
PhAB Spoonerisms 99 91
Digit Span 90
PhAB Naming 
Speeds Digits
85
Visual Processing 
Tests
WISC Coding 115 107
Symbol Search 100
Child K showed average verbal skills with low average phonological processing and 
good average visual processing. In both processing systems there was a discrepancy 
of performance, but the visual processing scores were superior to the phonological 
processing test scores so this was the area of relative strength.
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Table 11 : Child L’s standardised cognitive test score results showing the mean score
of the visual and phonological tests.
Child L Test Standardised 
Score (SS) 
(mean 100 SD 
15)
Mean score of 
each area of 
functioning
Verbal Skills
WISC Similarities 130 105
WISC Vocab 80
Phonological 
Processing Tests
PhAB Spoonerisms 93 83
Digit Span 70
PhAB Naming 
Speeds Digits
87
Visual Processing 
Tests
WISC Coding 95 100
Symbol Search 105
Child L showed good average verbal skills with poor phonologieal processing and 
average visual processing. In all areas there were discrepancies in performance, 
however, the visual processing scores were superior to the phonological processing 
test scores and so this was the area of relative strength.
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Table 12: Child M ’s standardised cognitive test score results showing the mean score
of the visual and phonological tests.
Child M (female) Test Standardised 
Score (SS) 
(mean 100 SD 
15)
Mean score of 
each area of 
functioning
Verbal Skills
WISC Similarities 95 102
WISC Vocab 110
Phonological 
Processing Tests
PhAB Spoonerisms 91 79
Digit Span 70
PhAB Naming 
Speeds Digits
76
Visual Processing 
Tests
WISC Coding 85 90
Symbol Search 95
Child M showed average verbal skills with poor (more than 1 SD) phonological 
processing and low average visual processing. In all areas there were discrepancies 
in performance, however generally the visual processing scores were superior to the 
phonological processing test scores so this was the area of relative strength.
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Table 13: Child N ’s standardised cognitive test score results showing the mean score
of the visual and phonological tests.
Child N (female) Test Standardised 
Score (SS) 
(mean 100 SD 
15)
Mean score of 
each area of 
functioning
Verbal Skills
WISC Similarities 75 87
WISC Vocab 100
Phonological 
Processing Tests
PhAB Spoonerisms 87 89
Digit Span 80
PhAB Naming 
Speeds Digits
107
Visual Processing 
Tests
WISC Coding 85 80
Symbol Search 75
Child N showed low average verbal skills (almost 1 SD) with below average 
phonological processing ability and poor visual processing (more than 1 SD). In all 
areas there were discrepancies in performance, however generally the phonological 
processing scores were superior to the two visual processing test scores and so this 
processing system appeared relatively stronger.
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Table 14: Child O’s standardised cognitive test score results showing the mean seore
of the visual and phonological tests.
Child 0 Test Standardised 
Score (SS) 
(mean 100 SD 
15)
Mean score of 
each area of 
funetioning
Verbal Skills
WISC Similarities 95 100
WISC Vocab 105
Phonological 
Processing Tests
PhAB Spoonerisms 102 87
Digit Span 70
PhAB Naming 
Speeds Digits
91
Visual Processing 
Tests
WISC Coding 60 75
Symbol Search 90
Child O showed average verbal skills with low average phonological processing and 
poor visual processing (more than 1 SD). In all areas there were discrepancies in 
performance, however generally the phonological processing scores were superior to 
the two visual processing test scores and so this was the relatively stronger area of 
processing.
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Spelling error analysis
The spellings produced for the HAST at the beginning of the study were examined 
for spelling errors. The errors were placed in one of two categories. Either, they 
were considered to be phonetic errors, since there was an obvious attempt at spelling 
the word by using graphemes that could logically represent the phonemes in the 
word, (see Treiman, 1984), for example, uw for ‘you’. The second category was 
‘non-phonemie’. These were any words where there was no obvious link between 
the sound construction of the word and the graphemes the child employed, for 
example, sinet for ‘said’. Treiman (1998) later argued (along with Moats, 1993) that 
more sophisticated analysis of spelling errors could reveal a rudimentary 
understanding of the connections between sounds and letters (for example, sinet 
shows a rudimentary awareness in the initial ‘s’ used). However, this study did not 
undertake a more complex analysis since the aim was to investigate a simple method 
for teachers to use to guide teaching method choice. The words were assessed and 
categorised by the researcher followed by a second independent marker who also 
assessed and categorised the words. An analysis was undertaken to assess level of 
agreement.
Hypotheses guiding the research
Hypothesis 1 -  The intervention children will show a significantly greater spelling 
age increase than the non-intervention children, based on Brooks and Weeks (1999).
Hypothesis 2 -  Teaching methods relying on the relatively stronger processing 
system will achieve greater learning than methods relying on the weaker processing 
system. This hypothesis aims to test the previous findings of Brooks and Weeks by 
comparing best learning method with cognitive profiles.
Hypothesis 3 -  Spelling error analysis will indicate each child’s area of cognitive 
strength, testing Boder’s (1973) conviction that spelling errors could be used to 
reflect the individual’s areas of strength / weakness and therefore guide the choice of 
appropriate intervention.
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Results
This study adopted a two tiered approach to studying the effects of spelling 
intervention on these dyslexic children. At a macro-level it examined group effects 
(see Hypothesis 1) and at a micro-level it examined effects of interventions on each 
of the individual children (see Hypothesis 2 and 3). To simplify presentation and 
interpretation, the results are presented in two sections.
Section 1 Group Data
Table 15: showing the mean chronological age (C/A) of the participants at the 
beginning of the study; the initial mean spelling age (S/A) and the final mean S/A of 
both the intervention and control children.
Intervention Group
Initial C/A
(months)
Initial S/A
(months)
Final S/A
(months)
133.2 
(SD 11.6) 
(Range 111-152)
92.5
(SD 18.9) 
(Range 75 -1 3 3 )
102.3 
(SD 22.4) 
(Range 88 -  166)
Control Group
Initial C/A
(months)
Initial S/A
(months)
Final S/A
(months)
131.4 
(SD 5.5) 
(Range 122-142)
94.3 
(SD 12.4) 
(Range 7 2 - 1 1 8 )
102.4 
(SD 13.9) 
(Range 82 - 1 4 1 )
Spelling test scores were converted to spelling ages (in months). Table 15 presents 
the average spelling age, with standard deviations and ranges of each group prior to 
the start of the study and at the end.
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A mixed design analysis of variance was performed comparing two levels of the 
between group (intervention versus control) factor and two levels of the time of test 
(before versus after intervention) factor. This analysis indicated no effect of subject 
group (F (1,26) =0.009, p=0.923), no effect of the interaction between group and time 
of testing (F (1,26) = 0.320, p=0.577) but a significant main effect of time of testing 
((F (1,26) =15.1, p=0.001). These results indicate that at both times (before and after 
the study) there was no difference in spelling age between the two groups; the 
interventions had not improved the group receiving them significantly more than the 
group receiving normal classroom teaching. Lastly, that both groups showed a 
significant difference in spelling ability between the start and finish of the study. 
These results do not support hypothesis 1.
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Section 2. Individual Data
Table 16: individual results for each of the intervention children
Child C/A at 
point 1
S/A at 
point 1
S/A at 
point 2
No. of spelling errors 
in the HAST at point 
1
Best
learning
method
chosen
Phonetic Non-
phonetic
A 125 87 88 5(7) 9(7) LCWC
B* 155 120 66 6(10) 11(6) LCWC
C 132 87 97 4(5) 7(6) Phonics
D 121 80 93 12 (14) 6(4) LCWC
E 111 86 90 5(11) 16(9) SOS
F 140 133 166 2(3) 4(3) LCWC
G 149 75 91 2(4) 8(13) SOS
H 139 88 94 2(4) 9(7) LCWC
I 127 86 93 2(4) 12(9) LCWC
J 124 83 87 2(3) 10(9) LCWC
K 148 137 138 12 (19) 15(7) PHONICS
L 129 80 107 6(4) 14(16) PHONICS
M 133 84 98 2(5) 12(9) LCWC
N 152 88 89 9(11) 4(2) PHONICS
0 136 101 102 8 17 PHONICS
C/A = Chronological age presented in months 
S/A = Spelling age presented in months 
Point 1 = before the study 
Point 2 = after the study
Figures in brackets are the spelling errors as defined by second assessor 
* Denotes the individual removed from calculations
Table 16 presents the spelling age changes of each of the individual participants, 
includes the spelling error analysis and showing the range of S/A improvement 
extending from 1 to 33 months. It is possible to see that child B shows a decrease in 
spelling age of 54 months over the three months of intervention. It is likely this 
result is due to factors outside the control of the study or an unexplained event
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affecting his performance, either at point 1 or 2. For this reason this child was 
removed from the results and the findings are presented for the remaining 14 
intervention participants. In order to match group numbers, a participant was 
removed from the control group. Child 10 was chosen to be removed since his data 
showed him to have a typical chronological age for the group and an average spelling 
age gain across the course of the study. (Table 15 scores were calculated 
accordingly).
Table 17: the Control Group spelling age increases.
Participant C/Ain 
months, 
point 1
S/Ain 
months, 
point 1
S/Ain 
months, 
point 2
1 126 90 91
2 128 118 106
3 136 101 104
4 132 101 111
5 135 99 105
6 142 90 99
7 129 106 106
8 131 72 82
9 132 98 96
10* 133 106 114
11 126 98 95
12 135 97 112
13 139 97 141
14 127 80 83
15 122 74 93
* Denotes the individual removed from calculations
Table 17 shows the spelling age improvement ranges from -12 to +44 months 
(excluding Child 10).
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Learning responses of the individual children
Child A
Child A showed a chronological/spelling age difference at the beginning of the study 
of 38 months. During the three months of intervention he increased his spelling age 
by 1 month. His best learning occurred in the LCWC condition. His cognitive 
profiling showed a marginal strength with phonological processing. There was no 
link with this child between cognitive strength and best learning method.
Child C showed a chronological/spelling age difference at the beginning of the study 
of 45 months. During the three months of intervention he increased his spelling age 
by 10 months. His best learning occurred in the Phonics condition. His cognitive 
profiling showed him to have relative strengths in visual processing skills. There 
was no link with this child between cognitive strength and best learning method.
Child D
Child D showed a chronological/spelling age difference at the beginning of the study 
of 41 months. During the three months of intervention he increased his spelling age 
by 13 months. His best learning occurred in the LCWC condition. His cognitive 
profiling showed him to have relative strengths in visual processing skills. There 
was therefore a link for this child between cognitive strength and best learning 
method.
Child E
Child E showed a chronological/spelling age difference at the beginning of the study 
of 25 months. During the three months of intervention he increased his spelling age 
by 4 months. His best learning occurred in the SOS condition. His cognitive 
profiling showed him to have a marginal superiority in his visual processing system. 
However since SOS is a multisensory method (multisensory approaches focus on the 
sounds, symbols and kineasthetic aspects of the written form) relying equally on 
visual and auditory ability. Therefore there was no link for this child between 
cognitive profile and best learning method.
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Child F
Child F showed a chronological/spelling age difference at the beginning of the study 
of 7 months. During the three months of intervention she increased her spelling age 
by 33 months. Her best learning occurred in the LCWC condition. Her cognitive 
profiling showed her to have well above average verbal skills but visual and 
phonological processing skills were similar. There was no link for this child between 
cognitive strength and best learning method.
Child G showed a chronological/spelling age difference at the beginning of the study 
of 74 months. During the three months of intervention he increased his spelling age 
by 16 months. His best learning occurred in the SOS condition. His cognitive 
profiling showed him to have superior visual processing ability. SOS is a 
multisensory method relying equally on visual and auditory ability so the relative 
strength in the visual processing did not support greater learning in the LCWC 
condition.
Child H
Child H showed a chronological/spelling age difference at the beginning of the study 
of 51 months. During the three months of intervention he increased his spelling age 
by 6 months. His best learning occurred in the LCWC condition. His cognitive 
profiling showed him to have below average skills but with a relative strength in 
visual processing. There was therefore a link for this child between cognitive 
strength and best learning method.
Child I
Child I showed a chronological/spelling age difference at the beginning of the study 
of 41 months. During the three months of intervention he increased his spelling age 
by 7 months. His best learning occurred in the LCWC condition. His cognitive 
profiling showed a marginal superiority in phonological processing. There was no 
link for this child between cognitive strength and best learning method.
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Child J showed a chronological/spelling age difference at the beginning of the study 
of 41 months. During the three months of intervention he increased his spelling age 
by 4 months. His best learning occurred in the LCWC condition. His cognitive 
profiling showed him to have a marginal strength in visual processing. There was 
therefore a link for this child between cognitive strength and best learning method.
CMûfA:
Child K showed a chronological/spelling age difference at the beginning of the study 
of 11 months. During the three months of intervention he increased his spelling age 
by 1 month. His best learning occurred in the Phonics condition. His cognitive 
profiling showed him to have a relative strength in visual processing. There was no 
link for this child between cognitive strength and best learning method.
Child L
Child L showed a chronological/spelling age difference at the beginning of the study 
of 49 months. During the three months of intervention he increased his spelling age 
by 27 months. His best learning occurred in the Phonics condition. His cognitive 
profiling showed him to have a relative strength in visual processing. There was no 
link for this child between cognitive strength and best learning method.
CAzMM
Child M showed a chronological/spelling age difference at the beginning of the study 
of 49 months. During the three months of intervention she increased her spelling age 
by 14 months. Her best learning occurred in the LCWC condition. Her cognitive 
profiling showed her to have a relative strength in visual processing. There was 
therefore a link for this child between cognitive strength and best learning method.
Child N showed a chronological/spelling age difference at the beginning of the study 
of 64 months. During the three months of intervention she increased her spelling age 
by 1 month. Her best learning occurred in the Phonics condition. Her cognitive 
profiling showed her to have a generally low ability but with a relative strength in
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phonological processing. There was therefore a link for this child between cognitive 
strength and best learning method.
Child O showed a chronological/spelling age difference at the beginning of the study 
of 35 months. During the three months of intervention he increased his spelling age 
by 1 month. His best learning occurred in the Phonics condition. His cognitive 
profiling showed him to have a relative strength in phonological processing. There 
was therefore a link for this child between cognitive strength and best learning 
method.
Summary of individual children’s data
Child Area of relative
Cognitive
strength
Match with 
best teaching 
condition
Initial spelling/ 
chronological age 
match discrepancy 
(in months)
Spelling age 
gains
(in months)
A Phon No 38 1
C Vis No 45 10
D Vis Yes 41 13
E Vis No 25 4
F Skills equal No 7 33
G Vis No 74 16
H Vis Yes 51 6
I Phon No 41 7
J Vis Yes 41 4
K Vis No 11 1
L Vis No 49 27
M Vis Yes 49 14
N Phon Yes 64 1
0 Phon Yes 35 1
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Spelling error analysis
The spelling error analysis was judged by two assessors and segmented into phonetic 
and ‘non-phonetic’ errors. A Pearson product-moment correlation was undertaken to 
confirm inter-rater reliability for both the phonetic and non-phonetic categories. 
There was a strong relationship between the two rater’s phonetic error assessments (r 
= 0.907, n = 14, p = <0.001) and a weak negative relationship between the two 
rater’s non-phonetic error assessments (r = -0.204, n = 14, p = 0.485).
A Pearson product-moment correlation was undertaken to assess the relationship 
between successful methods and spelling error type. There was no relationship 
between number of phonetic errors and success in the phonic condition (r = 0.275, n 
= 14, p = 0.342), or between number of non-phonetic errors and spelling learning 
improvement in the visual / LCWC condition (r = 0.095, n = 14, p = 0.747). Taking 
the converse view that maybe phonetic errors indicate a phonetic weakness, there 
still was no correlation between phonetic errors and success in the visual method (r = 
- 0.377, n = 14, p = 0.184). There was a weak negative relationship between non- 
phonetic errors and success in the phonic method (r = - 0.176, n = 14, p = 0.547).
Hypothesis 3 -  Spelling error analysis will indicate each child’s area of cognitive 
strength, is not supported by this research.
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Discussion
This study has assessed the potential benefits of identifying the best learning method 
for these dyslexic children by comparing the responses of intervention and control 
groups and by analysing the individual responses of each of the intervention children. 
Both methods have their advantages. The group method allows a generalisation of 
conclusions while a single case experimental design provides richer data, allowing 
detailed analysis of individual responses to learning methods.
Table 15, and the results of the analysis of variance, show that the intervention and 
control groups were well matched in spelling age before the start of the study. 
Following intervention there was still no significant difference between the spelling 
ages of the two groups, although the intervention group’s mean spelling age had 
increased more than that of the control group’s mean spelling age (10 months as 
opposed to 8 months), both having increased significantly. At a group level, this lack 
of difference in the mean post intervention spelling scores could be due to the large 
variance in spelling improvement. In the intervention group, improvement ranged 
from 1 to 33 months over a three-month period showing that all had improved even if 
for some individuals the improvements were small. For the control group it ranged 
from -12 to 44 months over the same period, demonstrating that, although some had 
improved more than the intervention children, others had regressed in their spelling 
ages. The lack of significant improvement of the intervention children over the 
control children is inconsistent with the findings of the Brooks and Weeks (1999) 
study with groups of normal children. This difference could be due to the differing 
profiles of the children and/or the difference in the learning environment, since this 
dyslexic cohort were being taught by specialist teachers in small or one-to-one 
teaching situations and receiving almost constant spelling teaching throughout the 
day using a variety of differing instructional methods. It can be seen that the control 
group’s mean spelling age increased by just over 8 months in a period of 3 months, 
indicating that these children, who were literacy disabled, were learning at an 
impressive rate using the school’s programme for spelling instruction.
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The children in this study were 3 or more years older than the Brooks and Weeks 
children. The findings of Preliminary Investigation 3 indicated that the age of the 
child might indeed affect literacy learning responses. Areas of relative weakness 
might vary with age, as might their impact on literacy learning. Obviously this is an 
area that requires further investigation and will be considered in Intervention Study 
2. A second factor that differed between Brooks and W^eeks and this study was the 
school in which learning was taking place. These dyslexies were in a specialist 
school and receiving specialist literacy teaching. Children in normal school do not 
experience the level of intensive spelling teaching as that provided by this specialist 
school. Individualised methods, as assessed in this study, may offer more than 
normal literacy teaching, but not significantly more than that provided by the 
intensive literacy teaching in this specialist school. A group study looking at 
children older than the Brooks and Weeks children without dyslexic profiles in a 
normal school could separate out the effects of age and school teaching, (see IS  4)
LCWC led to the greatest gains in spelling for 7 children. Out of these, 4 showed 
greater relative visual strengths, while the other 3 were relatively superior in their 
phonological processing skills or had no clear area of strength. SOS was the research 
identified best learning method for only 2 of the 14 children. The school used SOS 
each day in an intensive 5-minute period devoted purely to spelling instruction. 
Phonics was used to teach children to errors in general classroom work, such as 
composition work. In all other curricular areas, correcting spelling errors was 
undertaken using metacognitive spelling instruction, such as words in words, rules, 
etc. The school did not use LCWC at all. The children were therefore exposed to a 
wide range of instructional methods but not LCWC, the method that the majority of 
children learnt most spellings with.
Unexpectedly, given the previous research, the greatest spelling age gains were 
achieved by those children in whom there was no match between cognitive profile 
and best method. Only 6 out of the 14 children showed a match between cognitive 
profile and best learning method and those children did not show the greatest spelling 
age increases. Brooks and Weeks’ single-case study used far more extensive 
cognitive profiling with a greater selection of tests. It might have been that the small
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range of tests used in this study was not comprehensive enough to provide a clear 
and definitive picture of the strengths and weaknesses of the individuals.
Cognitive profiling is time-consuming and certain assessment tools are inaccessible 
to teachers, so the value of assessing the individual’s strengths and weaknesses 
through their spelling errors was tested. Flynn and Boder (1991) argued for the 
worth of a subtyping system based on Boder’s (1973) spelling error analysis. They 
argued spelling errors indicate areas of cognitive strength and can therefore be used 
to direct the choice of remediation programmes. In this study, 5 children learnt most 
spellings in the Phonics condition (implying a strength in the processing of 
phonological information), but only 2 children made a majority of phonetic errors. 
The remaining 9 children learnt most with LCWC (7) and SOS (2), 6 of the 7 
‘LCWC’ children making more non-phonetic errors in their spelling test. This 
method of categorising children therefore does not appear to be a failsafe way of 
deciding how best to choose teaching methods.
Correlational analysis of the relationship of error judgements made by the 2 assessors 
showed another problem with this approach. There was a relationship between what 
the assessors classified as phonetic errors since this was clearly and operationally 
defined. However, there was little agreement in what was classified as the other 
category of non-phonetic error. This arose from the subjectivity of interpreting the 
often illegible handwriting of these dyslexic children.
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Conclusion
This study found that the intervention offered did not increase the spelling age of the 
experimental children when compared to the control children’s spelling age 
increases. It also found that the majority of these dyslexic children leamt most 
spellings in the visual method of LCWC, with the multisensory method of SOS being 
the method fewest children found helpful.
The outcome of this study neither supports or refutes the findings of the Brooks and 
Weeks studies. This is due in part to investigating too many variables in one study, 
thereby prohibiting the establishment of definitive causal relationships. It leaves 
unanswered the value of cognitive match teaching, since there are too many 
questions regarding the impact of intervening variables such as age, dyslexic versus 
non-dyslexic responses, differing educational experience and differing method of 
cognitive assessment. Further research is required to investigate each area in order to 
clarify the unresolved issues.
This study revealed that spelling error analysis was not helpful or reliable in directing 
teaching method choice with these dyslexic children.
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Summary Table of main findings for each Intervention Study.
Study Main Findings
Study 1 : Group study, all children 
diagnosed dyslexic, taught in a 
specialist school over 3 months using 3 
differing methods to determine best 
way of learning spellings. Children 
aged between 9:2 and 12:4. Data 
examined at a group and individual 
level.
No significant increase of spelling age 
in intervention children compared with 
control children, however all 
intervention children learnt well in at 
least one condition resulting in 
individual spelling age improvements 
of between 1 and 33 months. Majority 
of children learnt best with visual 
method of LCWC. There was no 
correlation between spelling errors and 
best learning conditions. Problems 
were found with defining errors.
Study 2: Single case study, 7 children 
with spelling difficulties, aged between 
12:2 and 15:1, 5 at specialist school, 2 at 
mainstream school. Taught over 6 months 
using either 4 or 5 differing teaching 
methods.
6 out of the 7 children leamt most in the 
cognitive match learning condition, 
although differences in learning across 
conditions was smaller than previous 
research due to factors such as age and 
associated issues as well as levels of 
attention. 5 of the children leamt well in 
the conditions and increased their 
spelling ages by between 8 and 25 
months.
Study 3: Single case study, 9 children 
with spelling difficulties, aged between 
11:0 and 14:8, all at specialist school. 
They were taught spellings using visual, 
auditory and bi-modal methods over 6 
weeks.
3 children leamt most spellings in the bi- 
modal method, one had abnormal 
attentional levels, another showed 
generally low scores in cognitive testing. 
Of the remaining 6 children, 2 showed 
superior leaming in the cognitive match 
condition, and 3 increased their spelling 
age over the 6 weeks.
Study 4: Group study, normal classroom 
of children in Year 5. Group A taught in 
first term and Group B taught in second 
term. 3 differing methods were used to 
determine each child’s best way of 
learning spellings. A control group had 
nothing other than the normal school 
curriculum. Data examined at a group 
and individual level.
There was a significant increase in 
spelling age of Group B between first and 
second term. Individual analysis showed 
that 9 out of the 12 children increased in 
their spelling age when they used their 
best leaming method. Spelling error 
analysis showed a relationship between 
phonic methods and phonemic errors but 
not between non-phonemic errors and the 
visual method.
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Chapter 5: Intervention Study 2
Spelling acquisition: Are there individual differences in the wav children
respond to teaching methods?
Introduction
Study 1 simulated Brooks and Weeks’ (1999) group and single-case methodology to 
investigate group and individual responses to cognitive match teaching. However, 
the results did not replicate Brooks and Weeks’ findings. This could have been for a 
number of reasons: the children in Study 1 were dyslexic, the Brooks and Weeks 
group study children were not; the cognitive profiling methodology was different; the 
age of the children was different and the schooling they were receiving was different. 
This current study aimed to tease out some of the variables that might have 
intervened and try to clarify some of the questions raised by the Brooks and Weeks 
work and Study 1.
Brooks and Weeks (1999) and Study 1 left the question open as to whether the age of 
the individuals altered their responses to the teaching. If taking a developmentalist 
perspective, it could be argued that children aged between 6 and 8 years might leam 
or respond differently to an older group of children simply because of the 
maturational progress of the cognitive systems. Preliminary Study 3 showed that 
age does alter dyslexic’s responses to cognitive tasks linked to literacy leaming. As 
children progress through their school career, effects of their schooling may also 
change their responses to leaming. Older children than those in the Brooks and 
Weeks study were therefore chosen to be studied.
Study 1 ’s inconclusive data raised the question of whether other aspects of the 
leaming process could have altered some of the participants’ responses to the 
cognitive match teaching. Leaming requires attention in order to focus the individual 
on the task in hand. Attention is thought to be a network of interactive controls over 
conscious mental functioning rather than a distinct entity. Attention deficits are
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likely to be the result of a breakdown in this control system. Ineffective control over 
conscious mental processing could interfere with leaming or the individual’s 
performance when gathering cognitive data. The Goodman’s Strengths and 
Difficulties Questionnaire (1997) was used to focus on behaviours that might be 
implicated in the leaming process. It provides measures of social strengths and 
weaknesses, behaviours, hyperactivity, emotions and relationships (see Method 
section PI2 for detail).
Study 1 attempted to gain a picture of each of the participant’s leaming styles by 
using only a small range of tests. It appeared that one of the factors leading to the 
confusing findings might have been the limited tests used, resulting in an incomplete 
picture of each individual. This study used a more comprehensive range of cognitive 
tests to gain a fuller and more detailed picture of each child. The cognitive tests used 
in Study 1 were used in this study along with a number of other added tests. Verbal 
skills were tested using the same two tests of Similarities and Vocabulary. 
Performance skills were tested in this study using Block Design and Object 
Assembly, both assessing the ability to form concepts and solve problems without 
the use of language. Phonological skills were tested as in Study 1, as were visual 
skills, with the added test of BAS Recall of Designs. Mathematical ability was tested 
this time along with motor skills.
The British Ability Scales test of Recall of Designs (Elliot, 1983) was added since 
this requires the participant to reproduce a line drawing seen for a limited time only, 
thus giving an indication of visual memory ability. Motor skills were tested with a 
bead threading task similar to the DEST (Fawcett and Nicholson 1996), since fine 
motor skill difficulties often accompany literacy acquisition difficulties (see for 
example, Nicolson & Fawcett, 1995). Finally, The British Ability Scale (BAS) 
Number Skills Test, assessing basic number skills through written responses was 
chosen as a test of mathematical skills. (For further detail on the assessment tests, 
see main Introduction, Section 6 and the profiling Methodology Section, this study).
The methodology used in Brooks and Weeks (1999) and Weeks et al (submitted) 
assessed the cognitive abilities of the individuals by comparing their scores against
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the general population. This research instead adopted the same approach as Study 1 
in order to achieve a picture of each child’s ‘internal relative’ cognitive processing 
strengths and weaknesses. Using this approach, one processing system’s effectivity 
could be compared with the processing of another system in order to assess in which 
area the stronger processing was taking place. Brooks and Weeks’ work indicated 
that it is the individual’s own strengths which should be utilised when teaching in 
order to support leaming more effectively. This approach also provided information 
on the general overall ability of each individual.
In order to achieve a full picture of the child’s background, both educational and 
social, a family questionnaire was formulated. The questionnaire gathered 
information regarding the pregnancy, birth and previous schooling of the child 
including any problems such as bullying, as well as any relevant family background 
details. This background information helped to provide a comprehensive account of 
each participant (see Appendix 4, for Family Questionnaire). Unfortunately, 
although previous and concurrent teaching experience is likely to affect the 
children’s leaming in experimental conditions, (as, for example, Solity 1996 argued), 
obtaining information on previous teaching was not possible. Equally, prohibiting 
current teaching would be unethical, so these variables have to be acknowledged 
when considering leaming responses, but are part of any classroom-based research.
This study used a single-case experimental approach. Single-case design research 
has its routes in cognitive neuropsychology and aims to understand the individual 
through a dynamic process of ability and development. This approach has helped 
researchers find evidence of cases of Developmental Phonological Dyslexia (Temple 
and Marshall, 1983), Developmental Surface Dyslexia (Coltheart et al, 1983), 
Developmental Morphemic Dyslexia (Seymore and MacGregor, 1984) and 
Developmental Deep Dyslexia (Johnston, 1983; Stuart and Howard, 1995).
Similarly, single-case work has led to revealing evidence of specific problems in 
sequencing (Plaza and Guitton, 1997) and visual short-term memory (Goulandris and 
Snowling, 1991). De Partz, (1986), Broom and Doctor, (1994), and Brooks, (1995) 
used a single-case approach for investigating teaching methods. (For a more 
comprehensive discussion on single-case methodology, see Chapter 2). Using a
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single-case design to study individual responses to teaching should help the 
understanding of differences in leaming styles.
This study endeavoured to investigate teaching methods in more detail than Study 1. 
In order to achieve this, the participants used either two visual and two phonically 
based teaching methods or a range of five differing methods. The two visual and two 
phonically based methods approach aimed to evaluate whether strengths in one 
particular processing system (for example in visual processing) led to greater 
leaming in one teaching method (e.g. LCWC) than the other (thus establishing a 
possible superiority of a method in that particular category). The comparison of 
visual versus phonically based approaches stems from the discrepancy in the 
literature regarding the benefits of these methods. Remedial methods for dyslexies 
commonly teach phonics and related orthography (see for example, Cowdery et al,
1983,1984,1985; Gillingham and Stillman, 1956; Hickey, 1991; Homsby and Sheer, 
1980, and Miles, 1983) since phonological awareness is a common area of weakness in 
these children. Solity (2000) in fact argued that all children should be taught by a 
phonics method. In contrast, there are methods that promote the use of dyslexies’ 
strengths through visual cues such as Look-Cover-Write-Check and Neuro-Linguistic 
Programming (NLP). These methods are believed to encourage the reliance upon and 
building of visual skills to support leaming (Goedkoop, 1992; McLean, 1993), while 
reducing the reliance on the processing of weaker areas.
The altemative set of five teaching approaches assessed the worth of a broader range 
of methods, including a method devised for this particular study, namely Semantics.
In this, any meaningful elements of a word were used to assist its leaming, for 
example, mles the children would have leamt, words within words and salient 
aspects of the word. This was based on the belief that the more meaningful 
something is the easier it is to leam (Leahey & Harris, 2000). It could be that 
children with an above average level of verbal ability thrive on a method relying on 
this and meta-cognitive skills. A multisensory teaching approach. Simultaneous Oral 
Spelling, was included since this is often used in the classroom in the belief that 
involving several processing systems in leaming supports weaker cognitive areas. 
Femald, (1943), Hulme, (1981) and Thomson (1991) indicated the benefits of
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kinaesthetic cues to acquiring spelling so that the method of Tracing was also included 
in the battery of five teaching methods.
This study examined retention of learned spellings over a medium-and long-term 
period to find out whether the most effective leaming conditions also lead to longer 
retention of teamed words.
The word lists were composed of equal numbers of regularly and irregularly spelt 
words in order to ascertain whether there was an interaction between type of method 
and type of word and cognitive strengths of the child. Thus, for example, would the 
phonics method result in greater leaming of phonically regular words? Equally, 
would a child showing verbal strengths exhibit greater leaming of regular than 
irregular words?
Method 
Design
The primary aim of this study was to assess whether these older individuals’ leaming 
responses were the same as the Brooks and Weeks younger children. The secondary 
aims were to discover whether poor attention levels, as assessed through abnormal 
hyperactivity scores, interfered with the effectiveness of cognitive match teaching. A 
further aim was to clarify whether certain visual and phonic based teaching methods 
were more effective than others, along with looking at a broad range of methods. 
Lastly, the intention was to see if  a greater range of cognitive tests provided a more 
clear-cut picture of the cognitive profiles than the Study 1 tests were able to do thus 
allowing the assessment of any link between the individual’s processing systems and 
teaching method responses.
This study used both a single-case design for assessing each individual’s cognitive 
profile / teaching match as well as a group design to assess the worth of the teaching 
methods chosen. However, since the main thmst of the research required qualitative 
data on the individuals, the numbers were smaller than usual for group analysis.
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The participants were pseudo-randomly assigned to 2 groups. Group 1 single-cases 
were given teaching using 5 different methods, namely Simultaneous Oral Spelling, 
(SOS), Phonics, Look-Cover-Write-Check, (LCWC), Semantics and Tracing. Group 
2 were given 4 methods, two visual methods, LCWC and Neurolinguistic 
Programming (NLP) and two phonological methods, Onset-Rime (OR) and Phonics. 
It was designed in this way to allow comparison between the results of the single­
cases in Group 1, having a mixture of visual, phonic and other methods, with those in 
Group 2 who had just visual and phonic methods. Group 2 also allowed a 
comparison of the worth of 2 different visual methods and 2 different phonic 
methods. Although the allocation to the groups was random, it was influenced by the 
spelling age of each individual, ensuring there was a balance of spelling ages in each 
group. Teaching methods were presented in a randomised order thus reducing the 
likelihood of systematic carry-over effects.
Participants
The children whose data are presented were chosen after detailed selection 
procedures. Initially, teachers in four West Surrey primary and secondary schools 
identified children who were having spelling difficulties, resulting in 105 children 
being given the Helen Arkell Spelling Test (Brooks and Mclean, 1998) to assess their 
levels of spelling. At this stage the criterion for selection was that the children 
should show a deficit of at least one year in their spelling age from their 
chronological age. As a mix of ages of single-cases was required, children in Years 
5, 6, 7 and 10 were targeted.
12 children were chosen to enter the second selection phase. These children were 
chosen since they met the first criterion for selection, and they scored at at least one 
standard deviation below the mean in their spelling test and were reported by the 
teachers as having difficulty with spelling while being successful in other academic 
areas of study. These children came from two different schools, one a mainstream 
secondary school, the other a private specialist secondary school for children with 
leaming difficulties.
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Based on a battery of tests (see Profiling Methodology section), two of the original 
five pupils tested in the secondary school and five of the seven pupils in the specialist 
school were chosen to progress to the teaching stage of the project. Since the 
specialist school was for boys, all but one of the single-cases were boys. These 
children were selected as their test results showed the children to be retarded in their 
spelling development while generally indicating mixed cognitive processing ability 
in that some areas of functioning were of average to above average ability while 
others were average to low average ability. English was the first language for all of 
these children and none had serious language impairment. All the children had 
normal hearing and vision and had attended school regularly. Details of each of the 
participant’s profiles will follow.
Materials
Group 1 teaching methods 
Simultaneous Oral Spelling (SOS)
The word was written out on a white board in letters approximately 2cm high whilst 
saying the individual letters (using letter names) individually. The child was then 
asked to write the word himself, copying from the instructor’s writing onto paper, 
saying each letter as it was written (using letter names). The child was then asked to 
name the word and check that the word had been correctly written by comparing it 
with the instructor’s original version. Any mistakes were pointed out.
Phonics
The word was written out on a white board in letters approximately 2cm high whilst 
the instructor said each sound in the word in order, after which she repeated the 
whole word, e.g. “c-ar-t”, “cart”. Irregular sounds were offered as an actual sound 
e.g. “S - ide”. The child was asked to sound out the individual sounds as the 
instructor had just demonstrated followed by saying the whole word. The word was
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removed from sight and the child was asked to write the word. Incorrect responses 
were pointed out.
Look-Cover-Write-Check (LCWC)
The word was written out on a white board in letters 2cm high. The instructor 
presented the word, telling the child to look at it. After ten seconds the word was 
taken away and the child told to write the word. The word was re-presented and the 
child told to check his/her spelling against the target presentation. If it was incorrect, 
the instructor pointed out the error.
Semantics
The child was shown the word written on the white board. Semantic features of the 
word would be discussed. These would be factors such as words within words, 
spelling rules abided by or broken by the word’s spelling, morphological components 
and prefixes and suffixes that the child would have been taught by this stage, (as 
outlined in the National Literacy Strategy, 1998, p.26-48). For example, the word 
‘estimate’ was taught using the semantic features of the magic ‘e’ rule and words in 
words. Not all the words had clear or helpful semantic features, so, in these cases, 
the child was simply encouraged to think about anything features that had personal 
salience. An example of this came with the word ‘allegiance’. This word is 
composed of ‘all’ and ‘leg’ but these words were not really helpful for retaining such 
a complex word. So, some children used the name of a popular comedian to give 
salience to the word by saying “alle- g- iance”. The word was taken away and the 
child told to write the word down. As its name implies, this method required a 
semantic input to leaming the spellings.
Tracing
The child was shown the word written on sand-paper with the word comprised of 
letter approximately 2cm high. The child was asked to trace the letters as if  writing 
them, with the index finger of the preferred hand. The word was then taken away 
and the child asked to write it out. Any mistakes in the spelling were pointed out. 
This method represented a motor method for leaming spellings.
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Group 2 teaching methods 
Onset-Rime
The word was written out on a white board in letters approximately 2cm high. The 
instructor then showed how the word could be divided up, saying, “We can break up
the word and listen to its sounds like th is  e.g. d-ear. If  you now put the two parts
together, the word is .... e.g. dear”. The child was then asked to say the sounds of the 
word and then the word. In this example, the syllable dear has an onset d  and a rime 
ear\ the child would say, “d, ear, dear”.
Phonics -  as above
Neurolinguistic Programming (NLP) (for the rationale of this method see Goedkoop 
1992).
The instructor first encouraged the child to function in a visual mode, by talking to 
the child about the fact that each of us has a ‘camera’ in our heads which allows us to 
remember things as if a picture had been taken of them. To help the child understand 
this, he/she was asked to imagine the window and other features in his/her bedroom, 
and, as the child did this, the instructor explained that they were able to imagine 
these things because of the picture he/she had in his/her head from the ‘camera’.
This also allowed the instructor to observe which direction his/her eyes were directed 
when thinking about the window, thus indicating the visual field the child worked in. 
(The rationale for NLP being that the position of the eyes, when thinking about 
something, indicates the area of the brain that is processing the information, ie the 
visual field).
Having talked about the camera, the child was asked to write down the current 
spellings. The first incorrectly spelled word was written on the white board, in 
letters approximately 2cm high, placed in the correct visual field, or, if  it was not 
possible to discover this, the word was placed in the left to central visual field. Any 
memorable features about the word would be discussed, such as any distinct patterns 
made by the letter formations. The word was withdrawn after 10 seconds and the
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child was asked to write the word down on paper, then check his/her spelling against 
the instructor’s version.
LCWC -  as above
Procedure
Teaching strategies were employed within a ‘precision teaching’ type framework. 
Words were presented, tested and taught on a carefully prescribed daily schedule.
An initial knowledge of words was established at the beginning of teaching each set 
of spellings by testing the child’s spelling on the initial 10 words in each word set to 
achieve a baseline measure. This was followed each day by teaching words aiming 
to achieve a target of 8, 9 or 10 out of 10 correct over two consecutive days. If this 
target was not achieved in ten teaching sessions the programme was ceased, and 
another one started. If the target was achieved then the last five spellings of the word 
set were introduced. The child was then taught the 15 words for five days or until 
the target of 13, 14 or 15 out of 15 correct words was achieved. If  the target was not 
achieved in five sessions the programme was abandoned. Each differing teaching 
condition, therefore, used a differing set of spellings, the orders of both being 
randomly assigned. To help prevent any teacher effect on the children’s leaming, all 
teaching in this study was undertaken by one person. Since each participant either 
worked under 4 or 5 conditions they became their own controls, comparing their 
leaming rates in each teaching condition.
Words were read one at a time and the child was asked to write the word down. 
Responses were noted and a record made of the correct number of spellings achieved 
on the child’s leaming graph. The child was taught each word where an error was 
made using the current teaching method. There was an attempt to make each 
teaching experience for each word about twenty seconds in duration.
One month and three months after each programme finished, a post teaching check 
of the 15 spellings was performed to ascertain levels of medium and long-term 
retention for those spellings.
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The teaching experience was positive for all the children. It gave extra attention for 
a period of a few minutes each day to an area of difficulty, i.e. spelling. The child 
sampled a range of teaching/learning strategies and less successful methods were 
quickly discarded.
Spelling lists
The same spelling lists were used as in Study 1, five lists for Group 1 and four for 
Group 2. As in Study 1, there were two differing sets of spelling lists, one for 
spelling ages 8-10 years and one for spelling ages 10-13 years. Due to this study 
having the teaching method of Semantics, it was ensured that the lists were 
composed of at least half the words having either a semantic element, words within 
words or a spelling pattern/rule that the children would have encountered by the age 
of 9. Next to each word the semantic aspects were written for the instructor to ensure 
that in the Semantics condition, similar semantic aspects of the words were discussed 
with each participant. The composition of regular and irregular words in the lists 
was the same as in Study 1.
Profiling methodology
Since the main focus of this study was to examine the relationship between cognitive 
profiles and responses to differing teaching methodology, the children were assessed 
on the following profiling measures: (i) verbal ability, examined using WlSC 
(Weschler 1992) Similarities, Vocabulary, (ii) Phonological ability, assessed using 
Spoonerisms, Naming Speeds Digits (from PhAB, Frederickson et al., 1999) and 
WlSC Digit Span, (iii) Number skills using BAS (Elliot, 1983) Number, (iv) 
Performance skills were assessed via WlSC Block Design, Object Assembly; (v) 
visual skills by Coding and Symbol Search and BAS Recall of Designs and (vi) 
motor ability, using a bead threading task. This task, although developed specifically 
for the current work, was based on the DEST (Fawcett and Nicholson, 1996) 
threading task. The task required the child to thread small beads onto a strip of 
ribbon in order to assess their manual dexterity, in terms of how long it took each 
child to complete the task, (vi) Spelling ability was assessed using HAST. The 
scores reported were standardised.
168
Goodman 5  strengths and Difficulties Questionnaire (1997)
This questionnaire was used in this research since the previous study failed to 
examine the effects of attention on leaming. The scores achieved by each individual 
are reported after the cognitive profile details. For all but L.B. and S.C. the 
children’s teachers completed the questionnaires. L.B. and S.C.’s parents completed 
their questionnaires (these two children were in a different school and the school felt 
this was a better approach to use). The scoring on the questionnaires is different 
depending on whether the child’s teacher or parent completes the form, to factor in 
any biases the parents may show.
Background Questionnaire
For the majority of children these were completed by the parents at home. L.B. and 
S.C.’s parents were interviewed instead, since the school felt this was a better way of 
operating.
Assessment of cognitive strengths and weaknesses
The approach used in this study was the same as in Study 1, this time performance 
ability was assessed as well as using more subtests in the phonological and visual 
categories. A comparison of visual and phonological functioning was undertaken to 
establish which area functioned at a superior level to the other. Therefore, if  the tests 
examining visual processing achieved weaker standardised scores than the 
phonological processing standardised scores then the individual was considered to 
have weaker visual processing. If, on the other hand, the visual test scores namely 
Coding, Symbol Search and Recall of Designs, were higher than the scores from the 
tests examining phonological processing, namely Spoonerisms, Naming Speeds 
Digits and Digit Span then the child was considered to have a higher relative ability 
in visual functioning.
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Participant details
L.B. ’s background and profile.
L.B. was the only girl in the study. She was bom prematurely by one month and 
subsequently suffered from whooping cough for the following year; later she was 
diagnosed as having cerebral palsy. As a baby, until four years old, she was fostered 
by many families and reported at that time to be a difficult child who was highly 
strung and held her breath.
At four years old she was adopted and had her primary education in London. There 
are no available details on this educational experience but according to her mother 
she received no special help. Her current secondary school reported that L.B. was an 
awkward, dismptive, distracting child who found instmctions difficult to follow, had 
attention problems and who was aggressive. As a result of her cerebral palsy and 
behavioural problems she was on Stage 3 of the Code of Practice, being offered 8 
hours of learning support assistance each week to help meet her educational targets. 
These were: ensuring notes were up to date, staying on task for 10 minutes, 
improving handwriting and concentration and mounting print-offs in books at the end 
of each lesson. Since the school assessed L.B. as having, at the time of the study, a 
reading age of 11:0 and spelling age of 10:0 she received no literacy support.
L.B. was 12:4 years at the commencement of the study. L.B.’s abilities were mainly 
below average. She showed an average ability in the verbal tests and a relative 
strength in the phonological test of Spoonerisms when compared with the other 
phonological test scores. L.B. performed particularly poorly in two tests of visual 
processing. Also poor were the performance tests. Her literacy and numeracy skills 
were poor and her poor bead-threading score was also poor highlighting her co­
ordination problems resulting from her cerebral palsy. In summary, these results 
indicated average to low average ability, with phonological skills being marginally 
better than visual skills.
170
Table 1: L.B.’s standardised cognitive test score results showing the mean score of
the visual and phonological tests.
Test Standardised Score 
(SS) (mean 100 SD 
15)
Performance Skills
Wise Block 
Design
65
Wise Object 
Assembly
85
Verbal Skills
Wise Similarities 100
Wise Vocab 95
Phonological 
Processing Tests 
(Mean 78)
PhAB Spoonerisms 100
PhAB Naming 
Speeds Digits
79
Wise Digit Span 55
Visual Processing 
Tests
(Mean 72)
Wise eoding 70
Symbol Search 60
Recall of Designs 87
Numerical Skills BAS Number 77
Literacy Skills HAST 82
Motor Skills Bead Threading 66
Table 2: L.B.’s Strengths and Difficulties Questionnaire scores.
Prosocial
Score
Hyper­
activity
Score
Emotional
Symptoms
Score
eonduct
Problems
Score
Peer
Problems
Score
7 n 10 a 6 a 6 a 3 b
N = normal, A = abnormal, B = borderline
The Strengths and Difficulties Questionnaire results showed L.B. to have abnormal 
scores on the hyperactivity scale indicating she was overactive and had difficulty in 
concentrating. The emotional scale revealed an in-balance of her emotions, worrying 
a great deal and unhappy. Finally, the conduct scale denoted management and 
behavioural problems.
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s. C. 5 backgound and profile
S.C. background was uneventful in that the pregnancy, delivery and early childhood 
were all normal. S.C.’s mother was concerned about his spelling development so 
arranged private tuition for him at the age of 11 years. The present school were 
unconcerned about his literacy progress and so he was not offered extra support. His 
behaviour in class was reported as active and occasionally disruptive while his 
progress was generally acceptable.
S.C. was 12:7 years at the commencement of the study. S.C.’s abilities were mainly 
below average. His performance test results were poor. S.C.’s verbal ability was 
mixed along with his phonological processing skills, while his visual processing test 
scores were all low. He achieved an average score in the BAS number test and 
scored at more than 1 standard deviation below the mean in his spelling test. S.C.’s 
bead threading score was within normal limits. S.C. therefore showed a mixed 
profile with a very low result in one test of visual processing while the others were 
poor, with higher relative scores in the tests of phonological processing showing this 
was his area of relative strength.
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Table 3: S.C.’s standardised cognitive test score results showing the mean score of
the visual and phonological tests.
Test Standardised Score 
(SS) (mean 100,
SD 15)
Performance Skills
Wise Block 
Design
80
Wise Object 
Assembly
70
Verbal Skills
Wise Similarities 105
Wise Vocab 85
Phonological 
Processing Tests 
(Mean 96)
PhAB Spoonerisms 100
PhAB Naming 
Speeds Digits
103
Wise Digit Span 85
Visual Processing 
Tests
(Mean 78)
Wise Coding 65
Symbol Search 85
Recall of Designs 86
Numerical Skills BAS Number 98
Literacy Skills HAST 82
Motor Skills Bead Threading 93
Table 4: S.C.’s Strengths and Difficulties Questionnaire scores.
Prosocial
Score
Hyper­
activity
Score
Emotional
Symptoms
Score
Conduct
Problems
Score
Peer
Problems
Score
8n 9 a 2 n 2 n On
N = normal, A = abnormal, B = borderline
The Strengths and Difficulties Questionnaire showed S.C. to have an abnormal score 
in the hyperactivity scale indicating he was overactive and had difficulty with 
concentration.
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D.F. ’s background and profile
D.F.’s mother reported a history of 3 generations of dyslexia on maternal side. D.F. 
was diagnosed as dyslexic at 6 years old and as having emotional problems at 9 years 
old with head banging, anxiety problems and a school phobia resulting from bullying 
in school. This progressed to self abuse. As a result of the school problems D.F. 
attended many, some giving him extra support, others not. At his current school he 
was reportedly making good progress and was much happier.
D.F. was 14:10 years at the commencement of the study. D.F. showed a high ability 
in the verbal test of Similarities. His score in the Spoonerisms test indicated 
weaknesses in his awareness of sounds in words. D.F.’s scores in Digit Span and 
Naming Speeds showed good relative ability in short-term memory and accessing 
skills as compared with his awareness of sounds in words. His performance in two 
visual tests indicated visual weakness, however he did perform relatively well in the 
Recall of Designs test. D.F. displayed poor number and literacy skills possibly as a 
result of his low level of visual ability and poor awareness of sounds in words.
D.F.’s bead threading score was average. These results demonstrate this individual’s 
phonological skills were superior to his visual skills.
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Table 5: D.F.’s standardised cognitive test score results showing the mean score of
the visual and phonological tests.
Test Standardised Score 
(SS)(mean 100 SD 
15)
Non -Verbal Skills
W ise  Block 
Design
95
W ise  Object 
Assembly
110
Language Skills
W ise  Similarities 135
W ise  Vocab 90
Phonological 
Processing Tests 
(Mean 99)
PhAB Spoonerisms 88
PhAB Naming 
Speeds Digits
109
W ise  Digit Span 100
Visual Processing 
Tests
(Mean 80)
W ise  Coding 75
Symbol Search 60
Recall of Designs 106
Numerical Skills BAS Number 73
Literacy Skills HAST 76
Motor Skills Bead Threading 99
Table 6: D.F.’s Strengths and Difficulties Questionnaire scores.
Prosocial
Score
Hyper
Activity
Score
Emotional
Symptoms
Score
Conduct
Problems
Score
Peer
Problems
Score
6 n 3 n 9 a 4 a 10 a
D.F.’s abnormal score in the emotional scale indicated he was a worrier and not 
always happy. The abnormal score in conduct showed behavioural problems and the 
abnormal score in the peer scale highlighted that he had friendship problems and was 
a loner.
175
A.H. ’s backgound and profile
A.H. came from a family in which three generations on the maternal side were 
known to have dyslexia. A.H. was diagnosed as dyslexic at the age of six following 
concerns over word finding and word retrieval. A.H. attended several schools before 
arriving at his current school, in one developing anxiety problems and phobias which 
revealed themselves in excessive hand washing to the point of rawness, a fear of ivy 
poisoning and a fear of chemicals. A.H. had had literacy support since the age of 6 
and at the time of the study had a scribe for all written work. He was statemented at 
the age of 12.
A.H. was 14:7 years at the commencement of the study. A.H showed a mixed 
profile, with above average short-form performance ability and mixed verbal skills, 
achieving a superior score in the test of higher abstract verbal reasoning. Similarities. 
He achieved very low scores on PhAB Naming Speeds Digits indicating difficulties 
in rapidly accessing verbal and phonological forms. WISC Coding and Symbol 
Search scores were low. He also achieved a low score in spelling. A.H.’s bead 
threading time was within an average range. The results indicated a visual weakness 
and poor phonological processing skills although the phonological processing scores 
were relatively stronger than the visual scores.
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Table 7: A.H.’s standardised cognitive test score results showing the mean score of
the visual and phonological tests.
Test Standardised Score 
(SS)) (mean 100 
SD15)
Performance Skills
WISC Block 
Design
90
WISC Object 
Assembly
125
Verbal Skills
WISC Similarities 115
WISC Vocab 85
Phonological 
Processing Tests 
(Mean 78)
PhAB Spoonerisms 81
PhAB Naming 
Speeds Digits
69
WISC Digit Span 84
Visual Processing 
Tests
(Mean 73)
WISC Coding 60
Symbol Search 70
Recall of Designs 89
Numerical Skills BAS Number 87
Literacy Skills HAST 71
Motor Skills Bead Threading 106
Table 8: A.H.’s Strengths and Difficulties Questionnaire scores.
Prosocial
Score
Hyper
Activity
Score
Emotional
Symptoms
Score
Conduct
Problems
Score
Peer
Problems
Score
4 a On 4 n I n 8a
A.H.’s abnormal score in the prosocial scale indicated poor communication skills. 
The abnormal score in the peer scale showed he had friendship difficulties.
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T.L. ’s background and profile
T.L. came from a family with no known dyslexia. He was diagnosed as dyslexic at 
the age of nine, and attended two schools prior to arriving at his present, the second 
offering tuition to help his literacy skills. He had been the subject of bullying in the 
past. The school report that T.L had Asperger’s Syndrome displaying itself in 
antisocial behaviour and inappropriate verbal responses both to his peers and 
teachers. However, T.L.’s parents did not mention this in the questionnaire sent to 
them.
T.L. was 13:5 years at the commencement of the study. T.L.’s showed a mixed 
range of scores demonstrating both strengths and weaknesses, indicating the 
possibility of learning difficulties. Cognitive profiling revealed poor number and 
spelling skills and weak visual processing. He achieved a high score in WISC 
Similarities and an average score in Vocabulary demonstrating good verbal skills. 
His phonological processing skills, although showing a mixed response, were 
stronger than the visual skills. T.L.’s bead threading score was average.
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Table 9: T.L.’s standardised cognitive test score results showing the mean score of
the visual and phonological tests.
Test Standardised Score 
(SS) (mean 100 SD 
15)
Non -Verbal Skills
WISC Block 
Design
100
WISC Object 
Assembly
95
Language Skills
WISC Similarities 120
WISC Vocab 95
Phonological 
Processing Tests 
(Mean 91)
PhAB Spoonerisms 86
PhAB Naming 
Speeds Digits
104
WISC Digit Span 85
Visual Processing 
Tests
(Mean 80)
WISC Coding 70
Symbol Search 75
Recall of Designs 96
Numerical Skills BAS Number 76
Literacy Skills HAST 85
Motor Skills Bead Threading 96
Table 10: T.L.’s Strengths and Difficulties Questionnaire scores.
Prosocial
Score
Hyper
Activity
Score
Emotional
Symptoms
Score
Conduct
Problems
Score
Peer
Problems
Score
0 a 4 n 3 n 6 a 5 a
T.L.’s abnormal score in the prosocial scale indicated poor communication skills. 
The abnormal score in conduct revealed behavioural problems and the abnormal 
score in the peer scale showed friendship difficulties.
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A.M. 5 background and profile
A.M. was bom prematurely by a forceps delivery. He came from a family in which 3 
generations had dyslexia on the maternal side. A.M.’s parents divorced when he was 
two and since then he lived with his mother, seeing his father every third weekend, 
which the school reported resulted in dismptive behaviour. He achieved some 
milestones late, walking at two after shuffling, never crawling and never leaming to 
ride a bike, as well as being poorly co-ordinated and hating all sport. He was 
diagnosed as dyslexic at the age of 8 after he began to fall behind with his literacy 
skills, resulting in dismptive behaviour in school. After diagnosis A.M. had private 
tuition to help with literacy skills for one year.
A.M. was 13:8 years at the commencement of the study. A.M. showed mixed ability 
with a high level of skill in the performance tests. His phonological processing skills 
were poor. A.M.’s performance in visual tests was mixed, achieving a very high 
score in visual recall making them superior to his phonological skills. His 
mathematical ability was low average while his spelling ability was almost 2 
standard deviations below the mean. A.M.’s bead threading score, being almost 1 
standard deviation above the mean, showed him to have superior manual dexterity 
and indeed he was a talented artist.
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Table 11: A.M.’s standardised cognitive test score results showing the mean score of
the visual and phonological tests.
Test Standardised Score 
(SS) (mean 100 SD 
15)
Performance Skills
WISC Block 
Design
100
WISC Object 
Assembly
115
Verbal Skills
WISC Similarities 85
WISC Vocab 70
Phonological 
Processing Tests 
(Mean 82)
PhAB Spoonerisms 83
PhAB Naming 
Speeds Digits
85
WISC Digit Span 80
Visual Processing 
Tests
(Mean 93)
WISC Coding 70
Symbol Search 85
Recall of Designs 126
Numerical Skills BAS Number 91
Literacy Skills HAST 71
Motor Skills Bead Threading 112
Table 12: A.M.’s Strengths and difficulties Questionnaire scores.
Prosocial
Score
Hyper
Activity
Score
Emotional
Symptoms
Score
Conduct
Problems
Score
Peer
Problems
Score
4 a 8 a 5b 5 a 2 n
A.M.’s abnormal score in the prosocial scale indicated he did not communicate or 
interact well with others. The abnormal score in the hyperactivity scale showed he 
was overactive and had difficulty attending. The emotional scale revealed an in­
balance of his emotions, worrying a great deal and unhappy. Finally the conduct 
scale denoted management and behavioural problems.
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C.R. 5 background and profile
C.R. came from a family in which there was no history of dyslexia. He was 
diagnosed at the age of 10 and Statemented. He went to two schools before arriving 
at the current one, and suffered bullying resulting in a low self-esteem. He had 
specialist teaching following his diagnosis. His mother reported sibling rivalry at 
home and stated that C.R. was unsporty.
C.R. was 13:7 years at the commencement of the study. C.R. showed a very high 
level of verbal ability and mixed performance skills. He showed mixed phonological 
processing ability. Spoonerisms being high average while the Naming Speeds result 
denoted a significant difficulty in word finding and verbal accessing. Digit Span was 
within a normal range. These results signified difficulty accessing known sounds 
while he had a high level of vocabulary and verbal conceptual reasoning as well as a 
good knowledge of the sound construction of language. The visual tests all implied 
very poor visual skills and his low scores in the spelling and mathematical tests could 
relate to his poor visual skills. C.R.’s bead threading score was more than one 
standard deviation above the mean revealing superior manual dexterity. However, 
interestingly, at the start of this study his handwriting was almost indecipherable!
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Table 13: C.R.’s standardised cognitive test score results showing the mean score of
the visual and phonological tests.
Test Standardised Score 
(SS) (mean 100 SD 
15)
Performance Skills
WISC Block 
Design
60
WISC Object 
Assembly
110
Verbal Skills
WISC Similarities 130
W ise  Vocab 130
Phonological 
Processing Tests 
(Mean 91)
PhAB Spoonerisms 107
PhAB Naming 
Speeds Digits
75
WISC Digit Span 90
Visual Processing 
Tests
(Mean 77)
WISC Coding 75
Symbol Search 85
Recall of Designs 71
Numerical Skills BAS Number 81
Literacy Skills HAST 87
Motor Skills Bead Threading 121
Table 14: C.R.’s Strengths and Difficulties Questionnaire scores.
Prosocial
Score
Hyper
Activity
Score
Emotional
Symptoms
Score
Conduct
Problems
Score
Peer
Problems
Score
6 n 4 n 6 a 2 n 7 a
C.R.’s abnormal scores in the emotional scale indicated he was a worrier and not 
always happy and his peer scale indicated he was a loner with a difficulty in making 
fiiends.
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Hypotheses guiding the research:
Hypothesis 1 -  Teaching methods relying on the relatively stronger processing 
system will achieve greater leaming than methods relying on the weaker processing 
area.
Hypothesis 2 (weak hypothesis) -  Normal attention levels are required for cognitive 
strengths to augment cognitive-strength match leaming conditions.
Results
The individual’s correct responses to the spellings were recorded, with improvement 
in leaming over time (see individual leaming graphs). The graphs show the baseline 
score of the first 10 word group and then the subsequent correctly spelt words. Once 
the target was achieved (8, 9, or 10 correct on 2 consecutive occasions) the extra 5 
words were added, charted and improvements shown. If the target was not achieved 
the programme was abandoned.
Findings will be discussed with reference to each individual and to the two teaching 
programme groups.
For those children who progressed onto the 15 words there is potential for confusion 
about how many words they actually leamt, as in some cases many of the extra five 
words added to the ten were already known. This could be coincidental or it could 
be due to the fact that having worked with the method for a few sessions the children 
became more effective at decoding the spelling using the current teaching method. 
Due to this uncertainty. Tables 30 and 31 give two versions of how many words were 
leamt each day by each method for each child.
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Table 15: showing numbers of regular and irregular words L.B. leamt by the end of
each method.
Method used, and number 
of words leamt (not 
including those already 
known)
Number of 
irregular words 
leamt
Number of 
regular words 
leamt
LCWC 14/15 8/15 6/15
Onset-Rime 9/15 5/15 4/15
NLP 11/15 7/15 4/15
Phonics 11/15 6/15 5/15
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Table 16: showing number of correct spelling L.B. remembered for each of the 
teaching methods, after 1 month and 3 months.
Method used
Number of 
spellings known 
by last teaching 
session
Number of 
correct spellings 
achieved after 1 
month
Number of 
correct spellings 
achieved after 3 
months
LCWC 15 14 12
NLP 14 13 14
Onset-rime 14 12 11
Phonics 15 15 13
L.B.’s initial spelling age resulted in her being taught using the 8-10 year spellings, 
and she was randomly assigned to the two visual, two phonics methods group (Group 
2). In all methods L.B. leamt quickly, always reaching the target in 6 sessions. 
Examination of her cognitive profile led to the prediction that L.B. was likely to 
leam more in the phonics conditions than in the visual conditions, however this was 
not the case.
L.B. showed an abnormal hyperactivity scale (her score being at the extreme end of 
abnormal). Her success in all the leaming conditions, while her profile indicated an 
average to poor level of abilities, is likely to be explained by her hyperactivity 
scores. In class, as well as when her cognitive tests were being undertaken, L.B. 
displayed low levels of concentration, being easily distracted and tending to msh 
work, or dismissing it if  not interested in completing the task, possibly exacerbated 
by her underlying worries and fears. While undertaking her spelling work however, 
she was motivated, concentrated and gave herself fully to the task, apparently 
happily and with confidence, allowing herself the success she was obviously able to 
achieve if concentrating and confident, supporting Everatt and Brannan’s findings 
(1999). Also, since the teaching took at the most 10 minutes she was probably more 
easily able to concentrate for this small input of time.
Despite L.B.’s relative visual weaknesses, she leamt most quickly using the visual 
method of LCWC and leamt more irregular than regular words. This suggests she
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was visually stronger than her performance indicated the visual tests, her abnormal 
level of hyperactivity possibly interfering with her performance in the cognitive 
testing, distorting the results. Her poor manual dexterity did not appear to interfere 
with her leaming.
L.B. managed to successfully retain the majority of her spellings even after 3 
months.
In the six months of the experiment L.B.’s spelling age increased by 15 months.
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Table 17: showing numbers of regular and irregular words S.C. leamt by the end of
each method.
Method used, and number 
of words leamt (not 
including those already 
known)
Number of 
irregular words 
leamt
Number of 
regular words 
leamt
LCWC 7/15 5/15 2/15
SOS 8/15 6/15 2/15
Semantics 7/15 4/15 3/15
Tracing 6/15 4/15 2/15
Phonics 9/15 5/15 4/15
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Table 18: showing number of correct spellings S.C. remembered for each of the 
teaching methods, after 1 month and 3 months.
Method used
Number of correct 
spellings in last 
teaching session
Number of 
spellings retained 
after 1 month
Number of 
spellings retained 
after 3 months
LCWC 15 8 12
SOS 13 8 8
Semantics 14 10 10
Tracing 13 13 9
Phonics 15 9 12
S.C. was assigned to Group 1 so had all 5 teaching methods. He was given the 8-10 
year old spellings and achieved the targets in all conditions. Examination of S.C.’s 
cognitive profile led to the prediction that he was likely to achieve greater leaming in 
the phonics conditions than in the visual conditions and indeed this was the case 
since he leamt 9 spellings in Phonics and 7 in LCWC. However, his leaming was 
good across all conditions. His manual dexterity was within normal limits but 
towards the lower end of normal so it might be expected that his leaming in the 
Tracing condition would not be the best. It was in fact his least successful method.
S.C.’s successes in his leaming with the experimenter while his profile indicated low 
ability in many areas of cognitive functioning, could be explained by his 
hyperactivity scores. In class S.C. was reported to have poor concentration, be easily 
influenced by others and show little interest in completing tasks. His mother 
reported that he often “plays the clown”. While undertaking his spelling work 
however, he was motivated, concentrated well and was keen to improve his spelling 
thereby displaying abilities not evident from the cognitive test results. Also, since 
the teaching took at the most 10 minutes, he appeared able to concentrate for this 
small input time.
Table 17 shows that S.C. leamt more irregular than regular words irrespective of 
teaching condition revealing no effect of condition on type of word leamt.
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S.C.’s retention of spellings was on the whole good, in two conditions he even 
managed to remember more correct spellings after three months than one month.
In the six months of the experiment S.C.’s spelling age decreased by one month. 
This may have been due to the fact that the leaming achieved under experimental 
conditions was not backed up in the classroom or it could have been other factors 
outside the research played a part in this result.
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Table 19: showing numbers of regular and irregular words D.F. leamt by the end of
each method.
Method used, and number 
of words leamt (not 
including those already 
known)
Number of 
irregular words 
leamt by end of 
teaching
Number of 
regular words 
leamt by end of 
teaching
LCWC 3/10 3/10 0/10
SOS 3/10 2/10 1/10
Semantics 10/15 5/15 5/15
Tracing 1/10 1/10 0/10
Phonics 6/10 3/10 3/10
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Table 20: showing D.F’s retention levels for each of the teaching methods, after 1
month and 3 months.
Method used
Number of 
correct spellings 
in last teaching 
session
Number of 
spellings 
retained after 1 
month
Number of 
spellings 
retained after 3 
months
LCWC 7 7 7
SOS 5 3 5
Semantics 14 9 7
Tracing 4 4 5
Phonics 8 5 4
D.F.’s initial spelling age resulted in him being taught using the 10-13 year old 
spellings, and he was assigned to Group 1, (SOS, Phon., LCWC, Sem., Trac.). He 
only achieved the target number of spellings in the Semantics condition. This 
method is likely to rely on metacognitive language ability, processing and 
manipulating the semantic aspects of the word in order to remember it. In D.F.’s 
case it could be that his high level of abstract verbal reasoning, as indicated by the 
extremely high score (more than 2 standard deviations above the mean) in the 
Similarities test, enabled him to benefit from the Semantics condition. In all other 
methods, he did not achieve the target, i.e. he stayed below 8 spellings correct over 
10 sessions. In LCWC he leamt 3 spellings, SOS 3, Tracing 1. In Phonics, although 
he did not achieve his target, he leamt 6 spellings, more than the others, (other than 
Semantics) only just missing advancing to 15 spellings, implying more time might 
have allowed him to achieve his target. This near success in the Phonics condition is 
likely to be as a result of his relative ability (relative to visual processing skills) in 
phonological processing.
D.F. generally leamt more irregular words although since he had the older spelling 
lists, he was presented with more irregular words to leam. Interestingly, in his two 
best conditions he leamt equal numbers of regular and irregular words.
D.F.’s recall for the spellings was worst in the methods in which he achieved the 
greatest leaming (i.e. Semantics and Phonics). This might simply indicate that he
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just had more words to forget in these methods, or it may instead be that although 
these were the best methods for him to leam they did not result in the most 
permanent leaming for D.F.
In the six months of the experiment D.F.’s spelling age decreased by 4 months. The 
explanation for this decrease is likely to lie in events outside the research teaching 
since, during the study, D.F. was subjected to a bout of bullying which is likely to 
have affected his overall performance levels.
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Table 21 : showing numbers of regular and irregular words A.H. leamt by each
method.
Method used, and number 
leamt by end of method 
(not including those 
already known)
Number of 
irregular words 
leamt by end of 
teaching
Number of 
regular words 
leamt by end of 
teaching
LCWC 3/10 1/10 2/10
SOS 7/10 3/10 4/10
Semantics 7/10 3/10 4/10
Tracing 5/10 2/10 3/10
Phonics 10/15 5/15 5/15
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Table 22: showing A.H.’s retention levels for each of the teaching methods, after 1
month and 3 months.
Method used
Number of 
correct spellings 
in last teaching 
session
Number of 
spellings retained 
after 1 month
Number of 
spellings 
retained after 3 
months
LCWC 3 2 0
SOS 7 3 1
Semantics 8 3 1
Tracing 5 1 1
Phonics 12 3 2
A.H.’s initial spelling age resulted in him being taught using the 8-10 year old 
spellings, and he was assigned to Group 1, (SOS, Phon, LCWC, Sem, Trac.). He 
only came near to achieving the target number of spellings in one condition, namely 
Phonics and his profiling showed him to have relatively stronger phonological than 
visual skills. Although he achieved a score of one standard deviation above the mean 
in Similarities it did not appear to boost his learning in the Semantics condition as 
happened with D.F.
In the Phonics and Semantics conditions A.H. learnt equal numbers of regular and 
irregular words. In the other conditions he leamt more regular words, fitting 
comfortably with his profile.
A.H. had little recall for any of the words in any of the conditions after three months. 
In all but the Phonics condition the one word he did remember was regular.
However, in the Phonics condition the two he recalled were irregular, a surprising 
finding.
Despite A.H.’s poor recall for words, in the six months of the experiment his spelling 
age increased by 8 months.
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Table 23: showing numbers of regular and irregular words T.L. leamt by the end of
each method.
Method used, and number 
of words leamt (not 
including those already 
known)
Number of 
irregular words 
leamt by end of 
teaching
Number of 
regular words 
leamt by end of 
teaching
LCWC 8/15 5/15 3/15
SOS 5/15 3/15 2/15
Semantics 10/15 6/15 4/15
Tracing 5/10 3/10 2/10
Phonics 12/15 7/15 5/15
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Table 24: showing T.L.’s retention levels for each of the teaching methods, after 1
month and 3 months.
Method used
Number of 
correct spellings 
in last teaching 
session
Number of 
spellings 
retained after 1 
month
Number of 
spellings 
retained after 
3 months
LCWC 13 8 3
SOS 11 8 7
Semantics 13 10 9
Tracing 7 5 5
Phonics 14 11 8
T.L.’s initial spelling age resulted in him being taught using the 10-13 year old 
spellings, and he was assigned to Group 1, (SOS, Phon, LCWC, Sem, Trac.). He 
achieved his target number of spellings in all conditions except Tracing and SOS. 
However in LCWC he knew 5 of the words before he started, distorting the apparent 
learning and as such only leamt 8 new words. In Semantics he leamt 10 and in 
Phonics 12. Therefore, his greatest success was when using the Phonics method, 
tapping into his relative phonological processing strengths as indicated by his score 
in the Naming Speeds test. Given T.L.’s high score in Similarities it could have been 
predicted that he would have performed best in the Semantics condition however, it 
was his second best level of leaming. Tracing resulted in very little leaming despite 
average manual dexterity.
Generally T.L.’s leaming of regular and irregular words was even given that he was 
leaming the older spelling lists.
T.L.’s recall for words was good, remembering more than 50% in all conditions after 
3 months, other than the LCWC condition.
In the six months of the experiment T.L.’s spelling age increased by 9 months.
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Table 25: showing numbers of regular and irregular words A.M. leamt by the end of
each method.
Method used, and number 
of words leamt (not 
including those already 
known)
Number of 
irregular words 
leamt by end of 
teaching
Number of 
regular words 
leamt by end of 
teaching
LCWC 12/15 7/15 5/15
Onset-Rime 10/15 4/15 6/15
NLP 12/15 7/15 5/15
Phonics 11/15 6/15 5/15
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Table 26: showing A.M.’s retention levels for each of the teaching methods, after 1
month and 3 months.
Method used
Number of 
correct spellings 
in last teaching 
session
Number of 
spellings 
retained after 1 
month
Number of 
spellings 
retained after 3 
months
LCWC 15 9 6
NLP 15 7 6
Onset-rime 13 10 10
Phonics 13 6 4
A.M.’s initial spelling age resulted in him being taught using the 8-10 year old 
spellings, and he was assigned to Group 2, (Phon, OR, LCWC, NLP). He achieved 
his target in all of the conditions which, given his profile and hyperactivity score is 
surprising. However, on analysis it is clear that A.M. leamt more effectively with 
the visual methods -  NLP, 12 leamt in 6 days and LCWC, 12 leamt in 9 days. In the 
Phonics condition he leamt 11 spellings in 10 days and in OR 10 spellings in 9 days, 
these results signifying greater successes with methods relying on his visual 
strengths. It is likely his successful leaming was supported by concentrating and 
attending which, despite his hyperactivity score, was possible for him given that the 
sessions were at the most 10 minutes in duration enabling him to stay on task.
Table 25 shows that A.M. leamt more irregular words in the two visual conditions 
and the Phonics condition while in the OR condition he leamt more regular words. 
This is difficult to understand since it could be expected that he would perform in the 
same way with the two phonics conditions, leaming more regular words.
A.M.’s recall of the leamt words was less than 50% after three months. The 
exception to this was the words leamt in the OR method in which he recalled all but 
three words.
In the six months of the experiment A.M.’s spelling age increased by 25 months.
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Table 27: showing numbers of regular and irregular words C.R. leamt by the end of
each method.
Method used, and number 
of words leamt (not 
including those already 
known)
Number of 
irregular words 
leamt by end of 
teaching
Number of 
regular words 
leamt by end of 
teaching
LCWC 8/15 5/15 3/15
Onset-Rime 12/15 8/15 4/15
NLP 9/15 4/15 5/15
Phonics 12/15 7/15 5/15
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Table 28: showing C.R.’s retention levels for each of the teaching methods, after 1
month and 3 months.
Method used
Number of 
correct spellings 
in last teaching 
session
Number of 
spellings retained 
after 1 month
Number of 
spellings 
retained after 3 
months
LCWC 12 9 8
NLP 13 11 11
Onset-rime 15 11 9
Phonics 15 11 8
C.R.’s initial spelling age resulted in him being taught using the 10-13 year old 
spellings, and he was assigned to Group 2, (Phon, OR, LCWC, NLP.). He achieved 
the target number of spellings in each condition in 9 or less leaming sessions. C.R.’s 
extremely high verbal ability probably supported his quick leaming. He leamt 12 
spellings in the phonics conditions, while in the visual conditions 8 and 9 spellings, 
his greater success with the phonics based teaching methods being due to his relative 
strengths in phonological processing compared with his weaker visual processing 
ability.
C.R. was presented with the older lists of spellings and generally leamt more 
irregular words other than in the NLP condition.
C.R.’s retention levels were good across all methods, however the best retention 
occurred with the visual method of NLP, only losing 2 spellings after both 1 and 3 
months. In the six months of the experiment C.R.’s spelling age increased by 21 
months.
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Table 29: showing the increases in spelling ages of the individuals at the three stages
of the research (years : months).
Name C/A at 
initial
spelling test
S/A prior to 
start of 
teaching
S/A 6 months later 
at end of teaching 
(months increase / 
decrease in 
brackets)
S/A 6 months after 
end of teaching 
(months increase / 
decrease in 
brackets)
L.B. 12:9 9:0 10:3 (T15) 12:9 (t30 )
S.C. 12:2 9:0 8:11 ( i l ) 9:0 (T l)
D.F. 15:1 9:11 9:7 ( i4 ) 10:0 (TS)
A.H. 14:10 7:9 8:5 (T8) 7:9 (4-8)
T.L. 13:10 10:3 11:0 (T9) 11:5 ( Î 5 )
A.M. 13:11 7:9 9:10(T25) 9 :1 0 (0 )
C.R. 13:9 11:0 12:9 (Î2 1 ) 11:8 ( i l 3 )
Table 30: Spelling leaming per day for subjects undergoing 5 teaching methods.
Method Version S.C. D.F A.H. T.L.
Phonics 1 1.75 0.6 0.8 0.92
2 1.12 0.8 0.92
LCWC 1 1.25 0.3 0.3 0.88
2 1.12 0.55
SOS 1 1.22 0.3 0.7 0.45
2 0.88 0.36
Semantics 1 1.66 0.76 0.7 0.71
2 1.16 0.69 0.57
Tracing 1 1.12 0.1 0.5 0.5
2 0.75 0.5
Version 1 = Number of words leamt (final score -  initial score with 10 spellings) 
divided by number of days taken.
Version 2 = Number of words leamt (final score -  total number known, just 
applicable to those progressing to 15 spellings) divided by number of days taken.
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Table 31: Spelling leaming per day for subjects undergoing 4 teaching methods.
Method Version L.B. A.M. C.R
LCWC 1 2.33 1.44 1.0
2 1.83 1.22 1.0
Phonics 1 2.2 1.1 1.71
2 1.6 1.1 1.71
Onset-rime 1 1.5 1.11 1.33
2 1.0 &88 1.22
NLP 1 1.66 2.5 1.42
2 1.16 1.0 1.28
Version 1 = Number of words leamt (final score -  initial score with 10 spellings) 
divided by number of days taken.
Version 2 = Number of words leamt (final score -  total number known, just 
applicable to those progressing to 15 spellings) divided by number of days taken.
These tables show the daily leaming rate of the individuals, calculated to both take 
account of any previously known words in the group of added 5 words, or 
altematively just showing the total known at the end of the teaching condition. 
Given that the added 5 words were often very complex spellings it was surprising to 
find, with these poor spellers, that so many were known. It may have been that the 
method they were using at the time helped support the attempted spelling, but this 
was not investigated.
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Discussion
Study 1 raised questions regarding the impact of intervening variables such as age, 
presence of dyslexia, methods of cognitive assessment and educational experience on 
leaming. This second study addressed these issues by using a single-case approach 
with 5 literacy disabled children receiving specialist literacy teaching and 2 children 
receiving normal literacy teaching in a mainstream school, all older than children in 
the Brooks and Weeks studies. It used a wider range of cognitive tests along with the 
Goodman’s Strengths and Difficulties Questionnaire to gauge the effects of attention 
on leaming and cognitive profiling.
This study has very clearly highlighted how individuals leam differently when given 
the same teaching conditions. Despite this, the National Literacy Strategy, (DFEE 
1998) takes no account of individual differences and advocates Phonics as the core 
method of spelling instmction. The response of these individuals and indeed the 
Brooks and Weeks children indicate that using one approach cannot ensure all 
children in the classroom leam to their maximum ability. At the same time, 
attempting to overcome this difficulty using a multisensory method, such as SOS 
also does not work for all.
12-15-year-old literacy disabled children were chosen to compare against the 
younger Brooks and Weeks (Stage 2, also literacy disabled) children to assess 
whether age altered leaming responses. Their leaming was similar in that the 
majority (6 out of 7) of children leamt most in the cognitive strength/teaching match 
condition. However, their leaming was not as well differentiated as the younger 
children, (for 5 out of the 7 individuals). Although it is clear from Preliminary Study 
3 that age does alter some cognitive responses, the lack of clear differences between 
conditions might be the result of age or possibly other variables. Almost all of 
these children showed, through their Strengths and Difficulty Questionnaire scores, 
an abnormal rating in one or more areas of behavioural conduct, behaviour possibly 
deteriorating over time. Two children achieved abnormal scores on the hyperactivity 
scale of the Strengths and Difficulties Questionnaire, one still showing a cognitive 
match, the other not. Also some of these children had reportedly suffered at the
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hands of bullies, developed low self-esteem and attended many schools offering a 
variety of different forms of teaching. It may well be that with older children 
carrying this ‘emotional baggage’, leaming becomes a more complex process and 
cannot be as easily categorised as with younger children without the associated 
difficulties of dyslexia. A possible explanation of the results gathered from this and 
the Brooks and Weeks work is that literacy failure not only occurs from an inherent 
disability resulting in cognitive weaknesses, but could be compounded by the use of 
inappropriate teaching methodology in the early years of literacy leaming leading to 
continued failure and the development of other behavioural issues. This goes some 
way to supporting Solity’s (1996) argument that reading failure results from the type 
of teaching children receive.
This study aimed to assess the effects of attention on cognitive profiling and leaming 
by using the Goodman’s Strengths and Difficulties Questionnaire (SDQ). Both S.C. 
and L.B.’s cognitive profiles indicated poor to average ability, nevertheless, leaming 
their spellings effectively and quickly. Both achieved abnormal scores in the 
hyperactivity section of the SDQ. A possible explanation for the apparently 
misleading scores could be that attention either affected the gathering of cognitive 
data or their previous leaming. Indeed, given speed at which they leamt their 
spellings, it seems likely that their profiles were distorted by their hyperactive 
behaviour during the testing process which led to scores not representing their tme 
levels of ability. Possibly A.M.’s profile was also affected by his poor attention, 
however this is less clear-cut since his profile more reliably matched his spelling 
leaming performance. The Goodman’s Strengths and Difficulties Questionnaire 
therefore proved to be a useful tool since it did appear to offer reliable information 
on aspects of attention which may relate to cognitive data gathering and literacy 
leaming. It is also a quick tool for teachers to use.
The aim of the cognitive assessment procedure used in Study 1 was to provide a 
quick and easy method for evaluating children in order to guide teaching method 
choice. However, it appeared to be too restricted in its range of tests. This study 
therefore used a broader range of tests. In all instances, where attentional levels were 
normal, there was a profile / teaching match indicating the addition of some of the
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tests appeared to provide a more detailed and therefore accurate picture of the 
individual than the more restricted range of tests in Study 1. The value of adding the 
BAS Number test and the performance tests is however questionable, since the 
predictive power of the other tests was good and the information revealed by number 
and the performance tests appeared redundant.
Study 1 and this study used a ‘relative’ strengths method of assessing cognitive 
abilities as opposed to the Brooks and Weeks approach. The value of this was 
highlighted by A.H.’s leaming / cognitive match. Using the Brooks and Weeks 
(1999) approach would have indicated a weakness in all areas, but by comparing test 
responses, the relatively stronger functioning in phonological processing became 
evident, indeed he leamt most spellings in the Phonics condition. The other 
children’s cognitive match / leaming responses verifies this approach, so this 
procedure appears an effective means of formulating a picture of the ‘intemal’ 
strengths and weaknesses of the individual and does not appear to be the cause of the 
Study 1 difficulties.
These seven children were divided into two groups to assess the worth of different 
types of teaching methods. Group 1 tested the value of a variety of leaming 
methods. Semantics and Phonics resulted in the greatest leaming. Semantics could 
have relied on the higher abstract verbal reasoning ability accessed by WISC 
Similarities while Phonics relied on the phonological skills of the individual. D.F., 
A.H. and T.L. all had high Similarities scores although D.F had the highest score at 
more than 1 standard deviation above the mean. D.F. leamt the most in the 
Semantics condition while, for the others, it was their second best leaming method. 
The individuals with above average scores in Similarities generally also leamt well 
in the Phonics condition, indicating that higher abstract verbal reasoning skills may 
help support the processing of phonological as well as semantic information. 
However, Group 1 did not comprise anyone who had superior visual skills so, the 
worth of methods relying on superior visual ability could not be adequately tested.
Group 2 investigated the worth of particular methods relying on the same modality 
category, two visual and two phonological methods. The results indicated that it is
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not certain methods that are better than others but the relationship between the 
method’s category and cognitive ability. If the methods targeted a strength they 
worked better than if they targeted the weaker processing systems, in terms of the 
individual’s leaming in each condition. C.R.’s and A.M.’s responses are examples 
of this. In both cases the participant did better in the teaching category that matched 
their cognitive strength. The exception to this was L.B. where it appears that her 
poor attention might have affected the cognitive profiling.
Spelling age increases were assessed in this study. Given an expected spelling 
increase of one month for every one month increase in chronological age, the 
majority of children achieved considerably more than this (see Table 29) at the end 
of the six months of teaching. This is in children who had, before the start of the 
study, discrepancies of up to 6 years between their chronological and spelling age, 
indicating major spelling difficulties. For all but two children, the interventions did 
have a positive outcome.
In Intervention Study 1, no assessment was made of how long the children 
remembered their newly acquired spellings. Retention was assessed in this current 
study at one and three months post intervention. Levels of retention varied, some 
children retaining 50% after 3 months, others losing almost all of their leaming. 
Interestingly, all children forgot the highest numbers of words in the conditions 
where they leamt the most. This may be simply that the more words they leamt the 
more they had to forget. Or, it could result from more complex issues such as some 
methods culminating in more permanent leaming than others. Montgomery (1997) 
stated “what takes place in the remedial setting needs to be reinforced and supported 
in the classroom if it is to be significant in the pupil’s eyes” (p. 124). It might have 
been that retention of spelling levels could have been better had the intervention 
strategy been continued in the classroom setting, thereby not only reinforcing the 
effects of the intervention but also its importance.
The word lists were all matched for the number of irregular regular words to see 
whether any methods were particularly effective with certain types of words. Six out 
of the seven children leamt more irregular than regular words irrespective of
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teaching condition. This is an interesting result since it would be expected that 
regular words could be more easily leamt through Phonics and Onset Rime while 
irregular words leamt more effectively in the visual conditions. A.H. leamt more 
regular words and generally leamt less than the other candidates. He also had the 
largest discrepancy between his C/A and S/A and had the lowest spelling age after 
six months and a year. Frith’s developmental model (1985) proposed that dyslexies 
have a difficulty in progressing through the three stages of spelling development, 
some children being stuck in the logographic stage, while others become stuck in the 
alphabetic stage, possibly explaining A.H.’s leaming. However, this model cannot 
explain the other dyslexic children’s leaming of advanced irregular words since these 
were too complex to be accounted for logographically. The responses from these 
particular children seem to be explained more by the connectionist approach which 
proposed that there are stores of phonological and orthographic representations of 
words and when a match takes place between the two storage units a ‘hit’ is achieved 
and the word is recognised or remembered. (For further detail see Section 2.3, 
general Introduction). This view of the process of leaming to spell can account for 
the individual differences evident from the leaming responses of these individuals. 
(This point will be retumed to in the general Discussion).
The individuals using the Semantics condition together failed to leam 7 words (total 
words leamt was 34). Out of the 7 words not leamt, 5 had no apparent semantic 
element to the word (out of the 34 words leamt, 20 had a clear semantic element). 
This appears to indicate that words with a semantic component were more effectively 
leamt with the Semantic teaching approach, there being a method/word interaction in 
this case only. However, 14 of the words leamt had no apparent semantic features. 
Possibly, even words with no clear or helpful semantic features could be leamt by the 
child in this condition. This could occur by the individual finding their own 
meaningful way of remembering, possibly causing more active processing of the 
word resulting in more effective leaming. For example, all the children who were 
given the word ‘allegiance’ in the Semantic condition, leamt it (see leaming 
explanation in the Method section). Semantics worked well with individuals 
achieving high scores in the test of Similarities (a test of abstract verbal reasoning)
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which may have supported the processing of the semantic or salient aspects of the 
word.
In this study SOS, a general multisensory method did not achieve the greatest 
leaming in any of the individuals (in Intervention Study 1 only two children leamt 
most words with SOS). It does appear therefore that for children with a relative 
strength, methods relying on these strengths result in greater leaming than more 
general multisensory methods. However, a problem with this study was that in 
Group 1 there were no individuals with stronger visual processing and only A.M. in 
Group 2 so more research is needed to investigate the responses of individuals with 
visual strengths since SOS might work better with those individuals.
In the literature (see general Introduction for a review of this) there is considerable 
debate regarding the value of teaching to strengths or remediating weaknesses.
Given the general increases in spelling ages, the findings from this study imply that 
teaching to strengths may well improve weaknesses. However, this is not explicitly 
tested in this work since a longitudinal design would be required. Success with 
spelling may in tum help improve motivation and self-esteem. Methods focussing on 
the weaknesses of the individual possibly have the converse affect and result in 
compounding literacy acquisition difficulties and lowering self-esteem still further.
Conclusion
Brooks and Weeks (1999) studied 6-8-year-old children and, on the whole, found a 
clear-cut link between cognitive strengths and successful teaching methods. 
Intervention Study 1 replicated the approach and could not find such clear links, 
concluding this may have been due to investigating too many variables, thus leading 
to ‘cluttered’ findings. The findings from this study have begun to help unravel 
some of the issues. The majority of these children leamt most spellings in the 
teaching condition that tapped the individual’s stronger processing system.
However, the levels of leaming were still not as well differentiated in these older 
leamers. Abnormal hyperactivity appeared to alter the efficacy of drawing 
conclusions from cognitive tests gathered over one session (cognitive testing in small
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bursts was not tested), since on occasions success in leaming did not equate to the 
apparent poor overall ability as was evident in L.B. and S.C., 2 out of the 3 
individuals with abnormal hyperactivity scores. An added observation of these 
individuals is that stmggling with attainment of literacy skills may impact on the 
behaviour of the individual, either through lowered self-esteem, or the development 
of poor behaviour. This highlights the importance of recognising and treating 
literacy disabled children’s difficulties at an early age.
There are still areas requiring further investigation: this study only had one 
individual showing greater visual than phonological strengths. It would be 
informative to look at more visually stronger individuals. Also, the value of 
Semantics needs further investigation. It would be instmctive to look at older 
children not affected by the problems of these dyslexies to see if  there was a clearer 
match between profile and best leaming. It would also be useful to know what 
effects the interventions might have on reading age as well as on measure of 
attention, for example, the scores Jfrom the Goodman’s Questionnaire.
A criticism levelled at this work by teachers was that the input required is untenable 
in normal classroom settings. Indeed O’Neill, (1988) conducting a review of 
teaching effectiveness, concluded that individualised instmction is not successful due 
to its heavy demand and resultant academic neglect of other students. However, the 
spelling age increases from the Brooks and Weeks case studies indicated that 
successful early input may negate later individualised specialist teaching and thus 
prevent the social and behavioural problems evident in the majority of these older 
dyslexies. The Brooks and Weeks (1999) Field Trial developed a quick and simple 
method of establishing best leaming method using either parental, classroom 
assistant or teacher support and this also resulted in impressive spelling age gains, 
showing it is possible to achieve without classroom teacher input. This approach 
would fit comfortably with the new Government initiative to use classroom assistant 
time more effectively to firee up classroom teacher time for further academic 
instmction.
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Summary Table of main findings for each Intervention Study.
Study Main Findings
Study 1 : Group study, all children 
diagnosed dyslexic, taught in a specialist 
school over 3 months using 3 differing 
methods to determine best way of 
leaming spellings. Children aged 
between 9:2 and 12:4. Data examined at 
a group and individual level.
No significant increase of spelling age in 
intervention children compared with 
control children, however all intervention 
children leamt well in at least one 
condition resulting in individual spelling 
age improvements of between 1 and 33 
months. Majority of children leamt best 
with visual method of LCWC. There was 
no correlation between spelling errors 
and best leaming conditions. Problems 
were found with defining errors.
Study 2: Single case study, 7 children 
with spelling difficulties, aged between 
12:2 and 15:1, 5 at specialist school, 2 
at mainstream school. Taught over 6 
months using either 4 or 5 differing 
teaching methods.
6 out of the 7 children learnt most in 
the cognitive match learning condition, 
although differences in learning across 
conditions was smaller than previous 
research due to factors such as age and 
associated issues as well as levels of 
attention. 5 of the children learnt well 
in the conditions and increased their 
spelling ages by between 8 and 25 
months.
Study 3: Single case study, 9 children 
with spelling difficulties, aged between 
11:0 and 14:8, all at specialist school. 
They were taught spellings using visual, 
auditory and bi-modal methods over 6 
weeks.
3 children leamt most spellings in the bi- 
modal method, one had abnormal 
attentional levels, another showed 
generally low scores in cognitive testing. 
Of the remaining 6 children, 2 showed 
superior leaming in the cognitive match 
condition, and 3 increased their spelling 
age over the 6 weeks.
Study 4: Group study, normal classroom 
of children in Year 5. Group A taught in 
first term and Group B taught in second 
term. 3 differing methods were used to 
determine each child’s best way of 
leaming spellings. A control group had 
nothing other than the normal school 
curriculum. Data examined at a group 
and individual level.
There was a significant increase in 
spelling age of Group B between first and 
second term. Individual analysis showed 
that 9 out of the 12 children increased in 
their spelling age when they used their 
best leaming method. Spelling error 
analysis showed a relationship between 
phonic methods and phonemic errors but 
not between non-phonemic errors and the 
visual method.
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Chapter 6: Intervention Study 3
An investigation into the effectiveness of bi-modal as opposed to uni-modal
teaching methods
Introduction
Intervention Study 2, investigated questions raised by Intervention Study 1 and 
Brooks and Weeks (1999) and found that teaching to the strengths of individual 
children resulted in greater leaming than teaching to weaknesses. However, unlike 
the Brooks and Weeks children, the older children’s responses were less 
differentiated and possibly affected by other issues. Study 2, like Study 1 found little 
value in the multisensory method of SOS. Research examining benefits of teaching 
with multisensory or dual-modality approaches generally concludes that they are 
useful methods for literacy disabled individuals since they target several processing 
areas at the same time thereby utilising the individual’s cognitive strengths to 
reinforce leaming while ameliorating their weaknesses. Thomson and Watkins 
(1998) go as far as to state “It is a basic tenet of teaching the dyslexic that multi­
sensory techniques should be used” (p. 138). Simultaneous Oral Spelling is an 
example of a multi-sensory teaching method that has been found useful (eg, Bradley, 
1981; Hulme, 1981; Hulme, Monk and Ives, 1987, Thomson, 1994).
Look-Say and Write-Say are dual-modality methods requiring the engagement of 
verbal and visual processes and thus, if  one area is weak the stronger area is thought 
to compensate for and possibly strengthen the weaker modality. Keamey and 
Drabman (1993) modified a Write-Say method, (tapping visual and auditory 
modalities) to include immediate feedback (the child told whether the word they had 
spelt was correct or not) and found a significant increase in spelling accuracy with 
the use of this method. They proposed this was due to targeting cognitive strengths 
which compensated for any weaknesses, whilst the feedback reinforced correct 
spelling.
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In contrast to the above findings for the worth of using dual or multi-modalities, was 
the work by Brooks (1995) and Brooks and Weeks (1998) and Intervention Study 2. 
The results of these studies indicated that with children who have literacy difficulties 
(not generalised leaming difficulties or behavioural problems), spelling age increases 
occurred as a result of effectively targeting cognitive strengths. When multisensory 
methods were used, leaming levels were not at their greatest possibly due to 
interference firom the weaker cognitive modalities.
This study investigated the uncertainty arising from this conflicting research 
evidence, using a single-case methodology. It assessed the responses of 9 literacy 
disabled children of varying ages to a visual teaching method, Look-Cover-Write- 
Check (LCWC); a phonics teaching method. Phonics, and a combination of the two 
which was named Look-Phonics-Cover-Write-Check (L.Ph.C.W.C). The aim was to 
see whether stronger relative processing systems led to greater leaming with methods 
relying on them. Or instead, whether the dual-modality method achieved superior 
leaming compared with the uni-modal methods since it utilised the individual’s 
strengths while supporting weaker processing.
As with Study 2, this study also aimed to assess the effect of hyperactivity and 
behaviour on the participants’ leaming to see if the same interference effects 
occurred in children who achieved abnormal or borderline scores in the Goodman’s 
Strengths and Difficulties Questionnaire. Finally, this study assessed whether the 
more extensive range of cognitive tests used in Study 2 were informative or 
redundant, since some appeared unnecessary in that study.
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Method 
Design
The primary aim of this study was to assess the worth of a dual-modality teaching 
method by establishing whether utilising two processing areas works more 
effectively than targeting just a single modality.
The secondary aims of this study were to clarify which cognitive tests used in 
Intervention Study 2 contributed useful information and whether there were any that 
appeared superfluous. This study followed up the effects of hyperactivity and 
behaviour on leaming and attempted to recmit individuals with visual strengths as 
well as some with phonological strengths. In order to investigate all the questions a 
single-case design was used.
Participants
All but one child were recmited from a private secondary school for dyslexic 
individuals. The Deputy Head selected a range of children with spelling difficulties 
since she felt they would be appropriate for the research in that they were not 
children who were persistently absent, excessively shy or nervous, had severe 
behavioural problems and would be in school on time (since the teaching had to take 
place before school, in order not to dismpt the curriculum). One child was recmited 
from a mainstream secondary school since the school was keen for him to be 
involved in the research and he met the selection criteria. These individuals were all 
subjected to the battery of tests. The individuals selected to take part in the study 
were chosen since they were scoring at at least 1 year (preferably more) below their 
chronological age in spelling indicating a persistent spelling difficulty indicative of 
dyslexia. The second, more general criteria, were that the children presented with a 
variation of ages. Also, the intention was to recmit 50% of children showing visual 
and 50% phonological strengths in order to test the worth of visual teaching methods, 
a problem in the previous study. English was the first language for all of these 
children and none had serious language impairment. They all had normal hearing 
and vision and attended school regularly. It was not possible to recmit any girls 
since the specialist school was just for boys.
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Materials
Teaching methods
Each participant was taught spellings using 3 different methods namely. Phonics, 
Look-Cover-Write-Check, (LCWC), and a combination of the two, what was called 
Look-Phonics-Cover-Write-Check (LPhCWC). The reasoning behind selecting the 
first two teaching methods was that they relied on differing modalities, phonological 
and visual, linking to the processing strengths of the recruits. The third teaching 
approach combined the two and aimed to be a more general method encouraging the 
individual to utilise both areas of processing. LPhCWC is a bi-modality method and 
could thereby enhance the leaming of spellings by spreading the processing load, or 
conversely, hamper spelling leaming with the involvement and/or interference of 
weaker processing areas. The teaching methods were given to the children in a 
randomised order to reduce the likelihood of systematic carry over effects.
Phonics
The word was written out on a white board in letters 2cm high whilst the instmctor 
said each sound in the word in order, after which she repeated the whole word, e.g. 
“c-ar-t”, “cart”. Irregular sounds were offered as an actual sound e.g. “S - ide”. The 
child was asked to sound out the individual sounds as the instmctor had just 
demonstrated followed by saying the whole word. The word was removed from 
sight and the child was asked to write the word. Incorrect responses were pointed 
out.
Look-Cover-Write-Check (LCWC)
The word was written out on a white board in letters 2cm high. The instmctor 
presented the word, telling the child to look at it. After ten seconds the word was 
taken away and the child told to write the word. The word was re-presented and the 
child told to check his spelling against the target presentation. If it was incorrect, the 
instmctor pointed out the error.
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Look-Phonics-Cover- Write-Check (LPhCWC)
The word was written out on a white board in letters 2cm high. The instructor 
presented the word, telling the child to look at it. At the same time the instructor said 
each sound in the word in order, after which she repeated the whole word as in the 
Phonics condition. The child was then told to look at the word. After ten seconds 
the word was taken away and the child told to write the word. The word was re­
presented and the child told to check his spelling against the target presentation. If it 
was incorrect, the instructor pointed out any errors.
Procedure
The teaching was undertaken using the same procedure as in Intervention Studies 1 and 
2 .
Spelling lists
The same spellings were used as in Studies 1 and 2. Two sets of spellings were used 
for the two spelling age groups, 8-10 year olds and 10-13 years old, with three lists in 
each set. The lists were offered to the children in a random order with randomised 
teaching method presentation to reduce the possible risk of ‘list effect’ on the 
children’s leaming.
Profiling methodology
The methodology used in previous research (Brooks and Weeks 1998, 1999) 
assessed the cognitive abilities of the individuals by comparing their scores against 
the general population. This research adopts instead, the approach used in Study 2 
since it appeared to provide valuable information on the individuals while being 
more practical than the more extensive approach of Brooks and Weeks.
Goodman’s Strengths and Difficulties Questionnaire (1997)
This questionnaire was used again in this study to reassess its worth following its 
apparent usefulness in Study 2. In that study, it appeared that borderline or abnormal 
scores affected previous leaming or contaminated profiling data.
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The scores achieved by the individuals are reported after the cognitive profile details. 
Background Questionnaire
In order to achieve a full picture of the child’s background, both educational and 
social, the questionnaires used in Study 2 were also used in this study and completed 
by parents.
Assessment of cognitive strengths and weaknesses
The Study 2 procedure was used.
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Participant details
O.S. 5 background and profile.
O.B. was bom by caesarean section following a normal pregnancy to a family with a 
history of dyslexia, his father and sister having been diagnosed. He was diagnosed at 
the age of 7 and had specialist private help for several years. He attended a 
mainstream senior school where he was not considered to be in need of specialist 
teaching. No information regarding his previous teaching was available.
O.B. was 11:9 at the time of testing. He presented with average performance skills 
and an above average verbal ability, weak speeds of information processing and 
verbal memory and a 1 standard deviation above the mean score in the Spoonerisms 
test. His visual processing skills were poor and average so in comparison to his 
phonological skills, were weaker. His numeracy skills were poor while his spelling 
was just below average. His manual dexterity was a little above average.
218
Table 1. O.B. s standardised cognitive test score results showing the mean score of
the visual and phonological tests
O.B. (11:9) Test Standardised Score 
(SS) (mean 100, 
SD15)
Performance Skills
WISC Block 
Design
100
WISC Object 
Assembly
110
Verbal Skills
WISC Similarities 115
WISC Vocab 105
Phonological 
Processing Tests 
(Mean 95)
PhAB Spoonerisms 115
PhAB Naming 
Speeds Digits
86
WISC Digit Span 85
Visual Processing 
Tests
(Mean 78)
WISC Coding 75
Symbol Search 65
Recall of Designs 94
Numerical Skills BAS Number 83
Literacy Skills HAST 94
Motor Skills Bead Threading 107
Table 2: O.B.’s Strengths and Difficulties Questionnaire scores
Prosocial
Score
Hyper­
activity
Score
Emotional
Symptoms
Score
Conduct
Problems
Score
Peer
Problems
Score
9 n 9 a On On On
N = normal; A = abnormal; B = borderline
O.B.’s Strengths and Difficulties Questionnaire showed an abnormal hyperactivity 
score, this possibly affecting his academic performance. All other scores were 
normal.
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L. C. ’s background and profile.
L.C. was bom normally and diagnosed as dyslexic at 8 years old. There was a family 
history of dyslexia. After diagnosis, he attended a specialist junior school and 
continued into a specialist senior school. No information on his previous literacy 
teaching was available but literacy teaching he received alongside the study was 
primarily focussed on the teaching of phonological awareness, while also using 
multi-sensory methods. When L.C. was ten his mother died.
L.C. was 13:0 at the time of testing. He achieved average to high scores in the 
performance tests and below average in the verbal skills tests. His phonological 
skills were all weak, in particular his Digit Span score, a test of verbal memory, 
which was more than two standard deviations below the mean. In the test of visual 
recall he achieved a good score but in the other visual skills tests he performed 
poorly, however when compared with his phonological processing, his visual 
processing was better. His number and literacy levels were more than 1 standard 
deviation below the mean. His manual dexterity was a little above average.
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Table 3: L.C.’s standardised cognitive test score results showing the mean score of
the visual and phonological tests.
L.C. (13:0) Test Standardised Score 
(SS) (mean 100,
SD 15)
Performance Skills
W ise Block 
Design
105
W ise Object 
Assembly
120
Verbal Skills
W ise Similarities 90
W ise Vocab 90
Phonological 
Processing Tests 
(Mean 79)
PhAB Spoonerisms 86
PhAB Naming 
Speeds Digits
86
W ise Digit Span 65
Visual Processing 
Tests
(Mean 88)
W ise Coding 75
Symbol Search 85
Recall of Designs 105
Numerical Skills BAS Number 84
Literacy Skills HAST 75
Motor Skills Bead Threading 106
Table 4: L.C.’s Strengths and Difficulties Questionnaire scores
Prosocial
Score
Hyper­
activity
Score
Emotional
Symptoms
Score
Conduct
Problems
Score
Peer
Problems
Score
5b 6b 3 n 2 n 2 n
N = normal; A = abnormal; B = borderline
L.C.’s scores in the Strengths and Difficulties Questionnaire showed two areas where 
he functioned at a borderline level, in social skills and activity levels. His borderline 
hyperactivity score indicated concentration span might be somewhat limited so 
sitting still and seeing tasks through to completion might be affected, possibly 
disrupting his academic performance.
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Do.F. ’s background and profile.
Do.F. was bom normally and diagnosed as dyslexic at the age of 12. There was no 
family history of dyslexia reported. Until he reached his current specialist school, he 
did not have specialist teaching and what teaching methods were used was not 
known. The literacy teaching he received alongside the study was primarily focussed 
on the teaching of phonological awareness, while also using multi-sensory methods.
Do.F. was 12:11 at the time of testing. His performance skills were average and 
below. He showed mixed verbal ability, the Similarities test score being more than 1 
standard deviation above the mean, while his Vocabulary score was more than 1 
standard deviation below the mean. His phonological processing was poor. He 
showed particular weaknesses in the tests of visual memory. A comparison between 
Do.F.’s phonological and visual processing showed his phonological processing 
skills to be relatively stronger than his visual processing. Do.F’s numeracy, literacy 
and manual dexterity skills were poor. Generally, Do.F. functioned at a below 
average level.
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Table 5: Do.F.’s standardised cognitive test score results showing the mean score of
the visual and phonological tests.
Do.F. (12:11) Test Standardised Score 
(SS) (mean 100, 
SD15)
Performance Skills
W ise Block 
Design
90
W ise Object 
Assembly
80
Verbal Skills
W ise Similarities 120
W ise Vocab 80
Phonological 
Processing Tests 
(Mean 85)
PhAB Spoonerisms 86
PhAB Naming 
Speeds Digits
86
Wise Digit Span 85
Visual Processing 
Tests
(Mean 77)
W ise eoding 70
Symbol Search 70
Recall of Designs 92
Numerical Skills BAS Number 81
Literacy Skills HAST 70
Motor Skills Bead Threading 82
Table 6: Do.F.’s Strengths and Difficulties Questionnaire scores.
Prosocial
Score
Hyper­
activity
Score
Emotional
Symptoms
Score
eonduct
Problems
Score
Peer
Problems
Score
9 n 2 n 2 n I n 2 n
N = normal; A = abnormal; B = borderline
Do.F.’s normal scores in the Goodman’s Strengths and Difficulties Questionnaire 
showed him to be fimctioning normally in all areas of his social and emotional life.
223
T. F. ’s background and profile.
T.F’ mother reported a history of three generations of dyslexia on the maternal side. 
T.F. was diagnosed as dyslexic at 6 years old and as a result had some specialist 
teaching in mainstream schools but no information on his previous literacy teaching 
was available. The school he attended throughout the study offered intensive 
phonological awareness teaching as well as using multi-sensory methods for teaching 
spelling. He had not suffered emotional problems as a result of his dyslexia and had 
not been bullied.
T.F. was 13:6 at the commencement of the study. He showed mixed performance 
skills and average verbal ability. His scores in the phonological processing tests 
were very varied showing a strong ability in the test of Spoonerisms, a test requiring 
the manipulation and storage of sounds and a weakness in verbal accessing. His 
visual memory showed a weakness and generally his visual processing was weaker 
than his phonological processing. T.F.’s skills in literacy and numeracy showed him 
to be underachieving. T.F.’s manual dexterity was at an average level.
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Table 7: T.F.’s standardised cognitive test score results showing the mean score of
the visual and phonological tests.
T.F. (13:6)
Test Standardised Score 
(SS) (mean 100, 
SD15)
Performance Skills
Wise Block 
Design
90
Wise Object 
Assembly
120
Verbal Skills
Wise Similarities 100
Wise Vocab 105
Phonological 
Processing Tests 
(Mean 108)
PhAB Spoonerisms 131
PhAB Naming 
Speeds Digits
85
Wise Digit Span 110
Visual Processing 
Tests
(Mean 80)
Wise eoding 65
Symbol Search 80
Recall of Designs 97
Numerical Skills BAS Number 70
Literacy Skills HAST 81
Motor Skills Bead Threading 96
Table 8: T.F.’s Strengths and Difficulties Questionnaire scores.
Prosocial
Score
Hyper­
activity
Score
Emotional
Symptoms
Score
eonduct
Problems
Score
Peer
Problems
Score
7 n 2 n 2 n 0 n 1 n
N = normal; A = abnormal; B = borderline
T.F.’s normal scores in the Goodman’s Strengths and Difficulties Questionnaire 
showed him to be functioning normally in all areas of his social and emotional life.
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Ad.H. ’s background and profile.
Ad.H. was bom normally and diagnosed as dyslexic at the age of 10. His 
grandmother, mother and brother were also all dyslexic. He had specialist home 
teaching and speech and language therapy for one year but no information on his 
previous literacy teaching was available. The school he attended throughout the 
study offered intensive phonological awareness teaching as well as using multi- 
sensory methods for teaching spelling.
Ad.H. was 14:8 at the time of testing and showed many weaknesses. His 
performance skills were more than one standard deviation below the mean. His 
verbal skills were more mixed. His phonological and visual processing skills were 
weak but when compared, his visual skills were better than his phonological 
processing. He had average manual dexterity, but very poor numeracy and literacy 
skills.
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Table 9: Ad.H.’s standardised cognitive test score results showing the mean score of
the visual and phonological tests.
Ad. H (14:8) Test Standardised Score 
(SS) (mean 100, 
SD15)
Performance Skills
Wise Block 
Design
65
Wise Object 
Assembly
80
Verbal Skills
Wise Similarities 95
Wise Vocab 60
Phonological 
Processing Tests 
(Mean 78)
PhAB Spoonerisms 77
PhAB Naming 
Speeds Digits
78
Wise Digit Span 80
Visual Processing 
Tests
(Mean 81)
Wise eoding 60
Symbol Search 60
Recall of Designs 123
Numerical Skills BAS Number 70
Literacy Skills HAST 73
Motor Skills Bead Threading 96
Table 10: Ad.H.’s Strengths and Difficulties Questionnaire scores.
Prosocial
Score
Hyper­
activity
Score
Emotional
Symptoms
Score
eonduct
Problems
Score
Peer
Problems
Score
6 n 2 n On I n I n
N = normal; A = abnormal; B = borderline
Ad.H.’s normal scores in the Goodman’s Strengths and Difficulties Questionnaire 
show him to be functioning normally in all areas of his social and emotional life.
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F.R. 5 background and profile.
F.R. was bom 10 weeks early, however was reported to have achieved his milestones 
as normal. F.R.’s parents reported he was poor at spelling but there was no know 
dyslexia in the family. F.R. was diagnosed as being dyslexic at the age of 8 years, 
however did not have specialist help and no information on his previous literacy 
teaching was available. The school he attended throughout the study offered 
intensive phonological awareness teaching as well as using multi-sensory methods 
for teaching spelling. The school reported him to be happy.
F.R. was 12:9 at the start of the study. On testing he displayed average performance 
skills and average to above average verbal processing ability. The phonological test 
of Spoonerisms showed average ability but the other tests revealed a poor level of 
ability. His visual tests also revealed poor levels of ability except for his visual 
recall. When compared, his processing of phonological information was marginally 
better than visual information. He appeared weak in number and literacy skills. His 
manual dexterity was above average.
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Table 11: F.R.’s standardised cognitive test score results showing the mean score of
the visual and phonological tests.
F.R. (12:9) Test Standardised Score 
(SS) (mean 100, 
SD15)
Performance Skills
Wise Block 
Design
100
Wise Object 
Assembly
90
Verbal Skills
Wise Similarities 110
Wise Vocab 95
Phonological 
Processing Tests 
(Mean 90)
PhAB Spoonerisms 100
PhAB Naming 
Speeds Digits
86
Wise Digit Span 85
Visual Processing 
Tests
(Mean 87)
Wise eoding 75
Symbol Search 75
Recall of Designs 113
Numerical Skills BAS Number 81
Literacy Skills HAST 75
Motor Skills Bead Threading 112
Table 12: F.R.’s Strengths and Difficulties Questionnaire scores
Prosocial
Score
Hyper­
activity
Score
Emotional
Symptoms
Score
eonduct
Problems
Score
Peer
Problems
Score
10 n I n 3 n On On
N = normal; A = abnormal; B = borderline
F.R.’s normal scores in the Goodman’s Strengths and Difficulties Questionnaire 
showed him to be functioning normally in all areas of his social and emotional life.
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L.S. ’s background and profile.
L.S. was bom without complications and diagnosed as dyslexic when 8 years old. 
L.S.’s father was dyslexic. Since his mother was a Special Needs teacher she gave 
him individual tuition to help with his literacy difficulties. The school he attended 
throughout the study offered intensive phonological awareness teaching as well as 
using multi-sensory methods for teaching spelling.
L.S. was 13:8 at the start of the study. He showed average performance skills and 
average verbal skills. His phonological processing tests revealed difficulties with 
verbal accessing but an average ability with rapid verbal accessing. His score in the 
visual test of Coding was very low while Recall of Designs, a visual memory test 
showed good visual recall. On average, his phonological processing was better than 
his visual processing skills. His manual dexterity was within normal limits and his 
literacy and numeracy skills were extremely poor.
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Table 13: L.S.’s standardised cognitive test score results showing the mean score of
the visual and phonological tests.
L .S .(13:8) Test Standardised Score 
(SS) (mean 100 SD 
15)
Performance Skills
W ise  Block 
Design
90
W ise  Object 
Assembly
95
Verbal Skills
W ise  Similarities 105
W ise  Vocab 90
Phonological 
Processing Tests 
(Mean 94)
PhAB Spoonerisms 101
PhAB Naming 
Speeds Digits
77
W ise  Digit Span 105
Visual Processing 
Tests
(Mean 88)
W ise  Coding 65
Symbol Search 85
Recall of Designs 114
Numerical Skills BAS Number 76
Literacy Skills HAST 75
Motor Skills Bead Threading 109
Table 14: L.S.’s Strengths and Difficulties Questionnaire scores.
Prosocial
Score
Hyper­
activity
Score
Emotional
Symptoms
Score
Conduct
Problems
Score
Peer
Problems
Score
5b 5 n On 4 a I n
N = normal; A = abnormal; B = borderline
L.S.’s scores in the Questionnaire showed him to have borderline social problems 
and abnormal conduct and behaviour.
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M. T. ’s background and profile.
M.T. was bom by normal delivery and there were no reported problems with 
achieving his milestones. He was diagnosed as dyslexic and having speech 
difficulties at the age of 7. His father was also dyslexic. He had specialist tuition at 
junior school level however no information on his previous literacy teaching was 
available. The school he attended throughout the study offered intensive 
phonological awareness teaching as well as using multi-sensory methods for teaching 
spelling.
M.T. was 14:0 at the time of testing. He achieved high scores in the performance 
tests test of spatial reasoning and visual recall. His verbal skills were very mixed 
with an extremely low score in Vocabulary. His phonological skills were mixed with 
a poor score in the tests of Spoonerisms. M.T.’s visual processing was average to 
above average. When compared, his visual processing was stronger than his 
phonological processing ability. He had good manual skills, average numeracy 
ability and poor literacy skills.
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Table 15: M.T.’s standardised cognitive test score results showing the mean score of
the visual and phonological tests.
M.T. (14:0) Test Standardised Score 
(SS) (mean 100 SD 
15)
Performance Skills
Wise Block 
Design
110
Wise Object 
Assembly
130
Verbal Skills
Wise Similarities 100
Wise Vocab 55
Phonological 
Processing Tests 
(Mean 88)
PhAB Spoonerisms 78
PhAB Naming 
Speeds Digits
102
Wise Digit Span 85
Visual Processing 
Tests
(Mean 101)
Wise eoding 90
Symbol Search 90
Recall of Designs 125
Numerical Skills BAS Number 102
Literacy Skills HAST 82
Motor Skills Bead Threading 118
Table 16: M.T.’s Strengths and Difficulties Questionnaire scores.
Prosocial
Score
Hyper­
activity
Score
Emotional
Symptoms
Score
eonduct
Problems
Score
Peer
Problems
Score
2 a 7 a 4 n 8 a 9 a
N = normal; A = abnormal; B = borderline
The strengths and Difficulties Questionnaire showed M.T. to be hyperactive, which 
could affect his academic performance. Also, the scores revealed poor social and 
conduct skills and friendship problems.
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M PK s background and profile.
M.W. was bom normally, being one of four children, all of whom suffer dyslexia.
He was also diagnosed as having dyspraxia and had specialised help at his junior 
school however, no information on his previous literacy teaching was available. The 
school he attended throughout the study offered intensive phonological awareness 
teaching as well as using multi-sensory methods for teaching spelling.
M.W. was 11:0 at the time of testing and presented as a child with generally below 
average ability. His performance skills were average while his verbal processing 
skills were extremely low along with his phonological processing skills. His visual 
processing was also poor but when compared with his phonological skills his visual 
ability was the stronger. His manual dexterity was average (as assessed by the bead 
threading task), a surprising score given his apparent dyspraxia. His numeracy and 
literacy skills were almost 2 standard deviations below the mean.
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Table 17: M.W.’s standardised cognitive test score results showing the mean score of
the visual and phonological tests.
M.W. (11:0) Test Standardised Score 
(SS) (mean 100 SD 
15)
Performance Skills
W ise  Block 
Design
95
W ise  Object 
Assembly
90
Verbal Skills
W ise  Similarities 60
W ise  Vocab 65
Phonological 
Processing Tests 
(Mean 76)
PhAB Spoonerisms 79
PhAB Naming 
Speeds Digits
69
W ise  Digit Span 80
Visual Processing 
Tests
(Mean 85)
W ise  eoding 85
Symbol Search 70
Recall of Designs 101
Numerical Skills BAS Number 77
Literacy Skills HAST 75
Motor Skills Bead Threading 94
Table 18: M.W.’s Strengths and Difficulties Questiormaire scores
Prosocial
Score
Hyper­
activity
Score
Emotional
Symptoms
Score
eonduct
Problems
Score
Peer
Problems
Score
9 n 6b 1 n I n On
The Strengths and Difficulties Questionnaire showed M.W. to be functioning 
normally other than a borderline score in his activity levels, possibly affecting his 
performance in cognitive testing and/or literacy learning.
235
Hypotheses directing research
Hypothesis 1 -  Teaching methods relying on the relatively stronger processing 
system will achieve greater learning than methods relying on the weaker processing 
area. This hypothesis aims to test previous findings in Brooks and Weeks (1999) and 
Study 2.
Hypothesis 2 -  Normal attention levels are required for superior learning in 
cognitive-strength match conditions. This hypothesis is to further test Study 2 
findings.
Hypothesis 3 -  The bi-modality teaching method will not result in the greatest 
learning. This hypothesis aims to take the previous research conclusions and 
proposes that methods not directly focussed on the individual’s strengths will result 
in inferior learning since the involvement of weaker processing systems interfere 
with learning through the stronger processing systems.
Results
The number of the individual’s correct spellings were recorded, with improvement in 
learning over time being presented in each child’s Learning Graphs. The graphs 
show the baseline score of the first 10 words in the group of spellings then the 
subsequent correctly spelt words. Once the target was achieved (8, 9, or 10 correct) 
the extra 5 words were added, charted and improvements shown. If the target was 
not achieved the programme was abandoned.
The results are discussed in terms of each individual’s performances under the three 
teaching conditions.
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Teaching se s s io n s
O.B.’s initial spelling age resulted in him being taught using the 10-13 year spellings. 
In all methods O.B. learnt quickly, always reaching the target in 11 or fewer 
sessions. Examination of his cognitive profile led to the prediction that O.B. was 
likely to learn more in the phonics condition than in the visual condition but this was 
not the case. He learnt 8 spellings in 9 sessions in Phonics, 10 in 9 sessions in 
LPhCWC and 11 in 11 sessions in LCWC. However, the difference was not that 
large between conditions.
O.B. had an abnormal hyperactivity score which may have interfered with his 
learning in the cognitive match condition. However, the difference in the learning 
levels in each condition was not great. His spelling test results show the smallest 
discrepancy between chronological age and spelling age of all the individuals in this 
study, there being only one year, so his hyperactivity appears not to have had a 
profound effect on his ability to concentrate and leam.
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L.C. ’s learning
L.C.'s Learning graphs
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L.C.’s initial spelling age resulted in him being taught using the 8-10 year spellings. 
In all methods L.C. did not progress to the 15 spellings. Examination of his 
cognitive profile led to the prediction that L.C. was likely to leam more in the visual 
condition than in the phonics condition but this was not the case. He did achieve a 
borderline hyperactive score which possibly indicated an attentional effect on his 
learning or profiling. He learnt 6 spellings in 10 sessions in LPhCWC, 3 in 10 
sessions in Phonics and 2 in 10 sessions in LCWC.
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Do.F. 5 learning
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Do.F.’s initial spelling age resulted in him being taught using the 8-10 year spellings. 
In all teaching conditions, Do.F. failed to progress to 15 spellings. Examination of 
his cognitive profile led to the prediction that Do.F. was likely to leam more in the 
phonics condition than in the visual condition and this was the case. He learnt 6 
spellings in 10 sessions in Phonics, 5 in 10 sessions in LCWC and 4 in 10 sessions in 
LPhCWC.
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T.F.’s initial spelling age resulted in him being taught using the 8-10 year spellings. 
In two out of the three methods T.F. progressed to the 15 spellings. Examination of 
his cognitive profile led to the prediction that T.F. was likely to leam more in the 
phonics condition than in the visual condition and this was the case although he 
learnt most in the bi-modality condition. He learnt 12 spellings in 8 sessions in 
LPhCWC, 10 in 8 sessions in Phonics and 6 in 10 sessions in LCWC.
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Ad.H.’s initial spelling age resulted in him being taught using the 8-10 year 
spellings. In all three methods, Ad.H. progressed to the 15 spellings. Examination 
of his cognitive profile led to the prediction that Ad.H. was likely to leam more in 
the visual condition than in the phonics condition but this was not the case. Indeed, 
he learnt most in the bi-modal condition. He learnt 13 spellings in 7 sessions in 
LPhCWC, 10 in 8 sessions in Phonics and 11 in 9 sessions in LCWC.
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F.R 's 3 learning graphs
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F.R.’s initial spelling age resulted in him being taught using the 8-10 year spellings. 
In all three methods F.R. progressed to the 15 spellings but did not achieve the new 
target in the time allowed. Examination of his cognitive profile led to the prediction 
that F.R. was likely to leam more in the phonics condition than in the visual 
condition but this was not the case. He learnt 12 spellings in 10 sessions in LCWC, 
11 in 11 sessions in LPhCWC and 9 in 10 sessions in Phonics.
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L.S.’s initial spelling age resulted in him being taught using the 8-10 year spellings. 
In two out of the three methods, L.S. progressed to the 15 spellings and achieved the 
new target. Examination of his cognitive profile led to the prediction that L.S. was 
likely to leam more in the phonics condition than in the visual condition and this was 
the case. He learnt 13 spellings in 10 sessions in Phonics, 10 in 12 sessions in 
LPhCWC and 7 in 10 sessions in LCWC.
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M.T.’s initial spelling age resulted in him being taught using the 10-13 year 
spellings. In all three methods M.T. progressed to the 15 spellings but only achieved 
the target in one method. Examination of his cognitive profile led to the prediction 
that M.T. was likely to leam more in the visual condition than in the phonics 
condition but this was not the case. He learnt 13 spellings in 9 sessions in Phonics, 
11 in 9 sessions in LCWC and 11 in 11 sessions in LPhCWC. In the Goodman’s 
Strengths and Difficulties Questionnaire he achieved abnormal hyperactivity and 
behaviour scores which may have distorted the cognitive profile data or interfered 
with his learning.
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M.W.’s initial spelling age resulted in him being taught using the 8-10 year spellings. 
However, he only had a spelling age of 5:7, so for this child the spellings were very 
advanced. To compensate for this, a different teaching approach was adopted: he 
was initially given only the first five spellings in the list to learn (the first five in any 
list being the easiest) then if a target of five correct was achieved another five 
spellings were introduced. However, this only occurred in the Phonics teaching 
condition. Examination of his cognitive profile led to the prediction that M.W. was 
likely to learn more in the visual condition than in the phonics condition but this was 
not the case. He learnt 4 spellings in 10 sessions in LPhCWC, 4 in 10 sessions in 
Phonics and 2 in 10 sessions in LCWC. In the Goodman’s Strengths and Difficulties 
Questionnaire he achieved a borderline hyperactivity score which could have caused 
interfered with the cognitive profiling.
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Table 19: Number of words learnt (final score -  initial score divided by number of 
days taken) each day for the three interventions.
Method O.B. L.C. Do.F T.F. Ad.H. F.R. L.S. M.T M.W.
Phonics 1.2 0.4 0.6 1.3 1.3 0.9 1.2 1.4 0.4
LCWC 1.0 0.3 0.5 0.5 1.2 1.2 0.7 1.2 0.2
LPh
CWC
1.1 0.7 0.4 1.5 1.8 1.0 0.9 1.0 0.4
Table 20: Spelling ages of the individuals at the beginning and end of intervention 
and the accompanying increases or decreases.
(years : months).
Name Chronological age 
when initial 
spelling test 
undertaken
HAST spelling 
age prior to 
commencement 
of teaching
HAST spelling age, 
6 weeks later, at end 
of teaching (months 
increase/decrease in 
brackets)
O.B. 11:9 10:9 11:0 (Î3)
L.C. 13:0 8:5 7:10 (4-9)
Do.F. 12:0 7:4 7:1 (4-3)
T.F. 13:6 9:10 9:0 (4-10)
Ad.H. 14:8 9:6 9:0 (4-6)
F.R. 12:9 8:2 9:3(T13)
L.S. 13:8 8:10 8 :ll(T l)
M.T. 14:0 10:7 10:7(0)
M.W. 11:0 5:7 5:7(0)
246
Discussion
Brooks and Weeks (1999) found that 6-8 year old children with literacy difficulties 
learnt more spellings when the teaching method tapped the cognitive strengths of 
each individual. Preliminary Investigation (PI) 3 showed that in comparison to 
control participants, age did not alter the significant difference in response of 
dyslexies to a verbal short-term memory task but did significantly alter their response 
to rapid lexical recall tasks. Intervention Study (IS) 2 repeated Brooks and Weeks’ 
approach and found that the responses of older children were similar to younger ones 
although the learning was not as well differentiated, since while the majority did 
learn more in the cognitive / teaching match condition, the differences in levels of 
learning were smaller. The conclusions made regarding these smaller differences in 
learning were that variables developed over time (and therefore associated with age), 
such as problems with hyperactivity, might have corrupted the results.
The primary aim of this study was to assess the worth of a teaching method which 
combined both visual and phonological elements in order to establish whether a bi- 
modal method worked more effectively than a single modality method by targeting 
more than one processing area. Multi-sensory methods are commonly used in 
schools since the belief is that a method focussing on several modalities works most 
effectively with the majority of children. The findings of Brooks (1995), Brooks and 
Weeks (1999) and Intervention Study 2, brings the value of multi-sensory methods 
into question since the results showed most effective learning did not occur in the 
multi-sensory conditions. Out of the 9 single cases in this current study, 3 learnt 
most effectively with the bi-modal approach and it is interesting to look in more 
detail at those for whom this was the best approach. L.C. had a borderline 
hyperactivity score. A bi-modal approach will not target one processing area only 
and therefore is likely to ‘spread the processing load’, insuring poor attention levels 
or hyperactivity has a less disruptive effect. Ad.H. achieved generally poor scores 
across most skill areas. This more generalised approach may be more effective for 
individuals who show an overall below average ability. T.F. is the individual for 
whom finding an explanation for his superior performance in the bi-modality 
condition is difficult, since his attention levels were normal and he showed mixed
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levels of ability. For the majority of children, this bi-modal method did not provide 
the most effective means for learning spellings.
Intervention Study 2 raised the question of whether the cognitive test battery 
benefited from the inclusion of the performance tests of Block Design and Object 
Assembly along with the BAS Number skills test. This study resulted in two 
inexplicable learning responses (T.F. and F.R.) but the inclusion of these tests did not 
help explain these responses. It therefore seems, other than offering a more complete 
picture, these tests are redundant, when considering teaching method choice. Study 2 
showed that the addition of the phonological tests of Digit Naming and the visual test 
of Recall of Designs helped to provide a more accurate profile for selecting teaching 
methods. For some of the individuals in this study and in Study 2 however. Recall of 
Designs produced results that were more than one standard deviation above the 
scores of the other visual tests. This leaves the question of its accuracy and 
reliability as well as an uncertainty over whether this test was accessing similar 
visual constructs to the other two tests in the group. Since this test does not require 
the participant to operate under timed conditions while the others do, the issue of 
speeds of processing may explain the different scores achieved.
Also added in Study 2 was the Goodman’s Strengths and Difficulties Questionnaire. 
This was found to be useful since it provided an insight into the behavioural aspects 
of the individual which may have intervened in past learning or cognitive data 
gathering. In this study, abnormal hyperactivity scores did appear to intervene in the 
cognitive / teaching match although abnormal scores in the questionnaire were not as 
prevalent as in the Study 2 children. Nevertheless, the differentiation between the 
learning conditions was not as great as in the Brooks and Weeks work.
Study 2 was unable to fully investigate the value of visual learning methods since 
there was only one individual with stronger visual than phonological processing.
This study therefore aimed to recruit some individuals with superior visual 
processing. This proved difficult, although four participants were selected, meeting 
the criteria. However, two of these individuals (Ad.H and M.W.) showed generally 
low levels of ability and three had abnormal hyperactivity scores leading to an
248
interference of results. Like Study 2 therefore, this study was not able to test the 
benefits of the visual methods of spelling for those who are visually strong, with 
average overall cognitive ability and normal attention levels. Since these studies 
attempted to find individuals with literacy acquisition problems and given the 
paradigm that literacy difficulties result from phonological deficits, it is surprising 
that so many of the possible and included candidates for these studies had relative 
phonological to visual strengths. Since these candidates were generally resourced 
from a school for dyslexies, it may have been that their phonological difficulties 
were largely resolved through the intensive phonological awareness teaching. Or, it 
may have been that the tests used to access phonological processing did not access 
the difficulty. Future research in this area might benefit fi*om using a broader range 
of phonological tests.
Unlike Brooks and Weeks and Study 2, the rates of spelling age increases in this 
study were disappointing. 4 individuals actually decreased in their spelling age, 2 
stayed the same and the rest increased. The gap between the spelling tests in this 
Study was less than in the other studies, only 6 weeks and all except O.B. were 
severely behind their chronological age in their spelling age. It seems likely 
therefore that with these severely spelling retarded children, any beneficial effects of 
the spelling interventions may only be reflected in spelling age increases after more 
consolidated learning had occurred, as witnessed in the Brooks and Weeks and IS2 
children. The one child, O.B. who was only 1 year behind in his spelling age did 
increase his spelling age by 3 months in 6 weeks, supporting this argument. Two 
children, Do.F. and M.W. both had spelling ages below that of the easier spelling 
lists and both struggled to learn many spellings in their learning conditions. It may 
have been that, for them, the spellings were too complex and hampered their 
learning.
Conclusion
The dual-modality method was a useful method for an individual showing a low 
general ability. It was also effective for one individual whose learning was
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hampered by his hyperactivity. This may be because the bi-modal method demanded 
less intense engagement of one area of cognitive processing, and may help explain 
the controversy in the literature, as discussed in the general Introduction. However, 
it was only successful for three out of the nine individuals. Both this and Study 2 
appear to support the view that if attention and behavioural levels are normal, 
teaching to strengths is a more productive approach. The problem though lies in the 
fact that for older literacy disabled children, other issues such as hyperactivity and 
behavioural issues may intervene in learning and cognitive data collection.
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Summary Table of main findings for each Intervention Study.
Study Main Findings
Study 1 : Group study, all children 
diagnosed dyslexic, taught in a specialist 
school over 3 months using 3 differing 
methods to determine best way of 
learning spellings. Children aged 
between 9:2 and 12:4. Data examined at 
a group and individual level.
No significant increase of spelling age in 
intervention children compared with 
control children, however all intervention 
children leamt well in at least one 
condition resulting in individual spelling 
age improvements of between 1 and 33 
months. Majority of children leamt best 
with visual method of LCWC. There was 
no correlation between spelling errors 
and best learning conditions. Problems 
were found with defining errors.
Study 2: Single case study, 7 children 
with spelling difficulties, aged between 
12:2 and 15:1, 5 at specialist school, 2 at 
mainstream school. Taught over 6 months 
using either 4 or 5 differing teaching 
methods.
6 out of the 7 children leamt most in the 
cognitive match teaming condition, 
although differences in teaming across 
conditions was smaller than previous 
research due to factors such as age and 
associated issues as well as levels of 
attention. 5 of the children leamt well in 
the conditions and increased their 
spelling ages by between 8 and 25 
months.
Study 3: Single case study, 9 children 
with spelling difficulties, aged between 
11:0 and 14:8, all at specialist school. 
They were taught spellings using 
visual, auditory and bi-modal methods 
over 6 weeks.
3 children learnt most spellings in the 
bi-modal method, one had abnormal 
attentional levels, another showed 
generally low scores in cognitive 
testing. Of the remaining 6 children, 2 
showed superior learning in the 
cognitive match condition, and 3 
increased their spelling age over the 6 
weeks.
Study 4: Group study, normal classroom 
of children in Year 5. Group A taught in 
first term and Group B taught in second 
term. 3 differing methods were used to 
determine each child’s best way of 
learning spellings. A control group had 
nothing other than the normal school 
curriculum. Data examined at a group 
and individual level.
There was a significant increase in 
spelling age of Group B between first and 
second term. Individual analysis showed 
that 9 out of the 12 children increased in 
their spelling age when they used their 
best teaming method. Spelling error 
analysis showed a relationship between 
phonic methods and phonemic errors but 
not between non-phonemic errors and the 
visual method.
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Chapter 7: Intervention Study 4
The responses of a Year 5 class to learning spellings using an individual
learning stvle approach.
Introduction
Research by Brooks and Weeks (1999, Stage 3, Field Trial) extended the work of 
Brooks and Weeks (1999, Stage 2, Single-Case Studies) to investigate the worth of 
attempting to individualise teaching methods for whole classes of children. In that 
study various Year 2 and 3 classes were unselectively taught spellings using differing 
teaching methods, the method resulting in the greatest learning being considered to 
be the best method for that individual. The child was then encouraged to use the 
method whenever new spellings had to be leamt. Those children who had access to a 
best teaming method approach achieved larger spelling age gains than those in the 
control group. Intervention Study 1 attempted to replicate those findings with 
children in special education all having a diagnosis of dyslexia, aged between 9:2 
and 12:6. However, it failed to reproduce the findings, leaving the question of why 
these studies achieved differing results.
The work undertaken in this current study attempted to investigate three main 
questions arising from the previous research. The first related to age: were the 
differences in responses between the Brooks and Weeks (1999, Stage 3) and Study 1 
children due to the difference in age? Intervention Studies 2 and 3 researched the 
responses of children aged between 11:0 and 14:10 and found that factors related to 
age were likely to have affected either the way children leamed or the formulation of 
the cognitive profiles. The second question arose due to the different profiles of the 
children. The Brooks and Weeks children were not diagnosed as dyslexic, while the 
Study 1 children were. Study 2 concluded that factors such as hyperactivity and 
possibly low self-esteem, may be resulting from years of stmggling with literacy 
acquisition, these appearing to intmde upon the relationship between best teaming 
method and cognitive profile. So, this study aimed to look at the teaming responses
252
of children without the diagnosis of dyslexia to see if these children showed the same 
learning responses as the Brooks and Weeks younger non-dyslexic children.
The third question related to the teaching of the Brooks and Weeks and Study 1 
children. Did the former group respond so positively to the intervention as a result of 
inappropriate teaching or conversely, did the latter group not respond because they 
already had appropriate teaching? Study 1 children all attended a school in which a 
broad range of teaching methods were used, possibly indicating teaching was 
comprehensive enough to meet the needs of all the children, so that the intervention 
approach could offer no more. In contrast, the National Literacy Strategy (NLS,
1998) advocates a phonics approach for all children (Solity, 2000 supporting this) 
and the current children as well those in the Brooks and Weeks studies were all 
taught by teachers following NLS guidelines. This study therefore aimed to clarify 
these issues.
A secondary and final question to be asked in this study related to spelling errors. 
Study 1 looked at the value of spelling error analysis for directing instructional 
method choice. It found that errors did not link to cognitive strengths or indeed 
weaknesses and therefore were not of any help in guiding teaching. If  this study 
achieved the same findings it could be fairly safely concluded that spelling errors do 
not adequately reflect either cognitive strengths or weaknesses to be of help in 
directing teaching. This research examined children’s initial spellings. Since its aim 
was to place the spelling errors in the same categories as the teaching methods, a 
detailed analysis of spelling errors was not undertaken, instead, a basic method of 
categorising spelling mistakes was used and verified by a second examiner (as in 
Study 1).
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Method 
Design
The primary aim of the study was to assess the use of individually selected learning 
programmes in a mainstream class of children, older than the Brooks and Weeks 
children to assess effects of age, teaching style and literacy ability. A class of Year 5 
(9-10 year olds) children were divided into equal numbers. A group of the poorer 
spellers, as defined by their teacher, (but with no diagnosis of literacy difficulty), 
(Group A) had the intervention in the first term and a group of good spellers (again 
as defined by their teacher). Group B, had the intervention in the second term. 
Comparisons were made of the spelling age increases of each group at three different 
points in the school year and between Group A and B to allow comparison between 
groups before, during and after intervention. This design allowed for a within-group 
assessment of spelling gain increase as well as a between-groups comparison of 
spelling age increases.
The secondary aim was to assess the spelling errors made in the first spelling test to 
ascertain whether there was any link between spelling errors and method chosen at 
the end of teaching.
Participants
A local authority primary school agreed to the research involving the whole of their 
Year 5. The Head allowed the research to take place because she was particularly 
worried about the standard of literacy skills of this Year and felt the research would 
help the children involved. However, this worry resulted in the class teacher 
resigning during the research and many of the children leaving, hence the small 
number of 12 children in the Year. Since this was a normal class of children, there 
was a spread of general and spelling ability ranging fi*om exceptionally able to poor. 
None of the children were diagnosed as having literacy difficulties indicative of 
dyslexia although one was having extra support from a classroom assistant. This 
child was diagnosed as having attention problems (ADD) and was being treated with 
Ritalin. The extra support was aimed at helping the child to concentrate on the task 
in hand and stopping him from disrupting the rest of the class. No children had
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hearing or visual defects and all attended school regularly. English was the first 
language for all of these children. With regard to the literacy teaching these children 
were receiving, they were following the National Literacy Strategy and 
predominantly learning spellings using a phonics approach.
Materials
The teaching methods were selected to offer one phonics based, one visual and one 
multisensory method in an attempt to offer methods spanning the strengths of the 
individual children. The methods were also selected because they were used in 
Study 1. The phonics based method required sounding out each word’s phonemes 
(Phonics); the visual method emphasised the whole-word features, (Look-Cover- 
Write-Check, LCWC) and the multisensory method combined elements of the above, 
requiring the individual to say out loud the names of each of the word’s letters while 
writing the letters down, (Simultaneous-Oral-Spelling, SOS). The teaching methods 
were offered in a randomised order in order to attempt to avoid carry-over effects.
Each child was allocated 3 graphs to record each day’s correct spellings in the three 
teaching conditions.
Spelling lists
The spellings used in this study were the same as the spelling used in Study 1, 2 and 
3. See Methods sections in those studies for details.
Interventions
The teaching strategies used were the same as in Study 1 and 2. See Methods 
sections in those studies for details.
Procedure
The procedure used was the same as in Study 1, except this study spanned three 
terms, while Study 1 was undertaken in one term. Group A underwent this 
procedure in the first term. Group B in the second, thus allowing comparison of 
spelling age increases at different points over the academic year.
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Spelling error analysis
The spelling error analysis was undertaken in the same way as in Study 1. See the 
Method section in Study 1 for details.
Hypotheses guiding the research
Hypothesis 1 -  Using a best learning method will lead to greater spelling age 
increases than using conventional classroom teaching, based on Brooks and Weeks 
(1999, Stage 3).
Hypothesis 2 -  Non-dyslexic older children will learn in the same way as the 
younger Brooks and Weeks dyslexic children (based on the conclusions of Study 2 
and 3, see Discussion sections for detail).
Hypothesis 3 -  Spelling errors will not match teaching method choice and therefore 
are not effective in guiding teachers when choosing the individual’s best method for 
learning, based upon Study 1 findings.
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Results
Scores on the spelling tests were converted to spelling ages (in months). Table 21 
presents the average spelling age, with standard deviations and ranges of each group 
at each test point in the study.
Table 21: showing the initial mean chronological age (C/A) and spelling age (S/A) of 
the participants at the beginning of the study; January’s mean S/A and July’s mean 
S/A for the ‘three-terms intervention group’ (Group A) and for the ‘two-terms
intervention group’ (Group B).
Intervention for whole year (Group A)
Initial C/A
(months)
Initial S/A in July
(months)
S/A in Jan.
(months)
Final S/A in July
(months)
117 
(SD 2.4) 
(Range 113 -120)
100 
(SD 6.8) 
(Range 89 -106)
104 
(SD 9.0) 
(Range 90-118)
108 
(SD 13.9) 
(Range 93 - 132)
Intervention for 2/3rds of year only (Group B )
Initial C/A
(months)
Initial S/A in July
(months)
S/A in Jan.
(months)
Final S/A in July
(months)
119 
(SD 3.6) 
(Range 114 -  122)
127 
(SD 10.7) 
(Range 115-140)
128 
(SD 16.8) 
(Range 111-156)
140 
(SD 9.7) 
(Range 126 -  
156)
The findings shown in Table 21 indicated that increased spelling ability was linked to 
the period of intervention. Group A’s mean spelling increase was greater than Group 
B’s between July and January, the period when Group A only had been using their 
best learning method. By the following July, after Group B had used their best
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learning method, there was evidence of a large improvement in Group B ’s mean 
spelling age. A within-subjects t-test comparing pre- and post-intervention spelling 
ages for the whole cohort (ie, both groups combined) indicated that these increases 
were unlikely to be due to chance (t = - 2.93, d f=11, p = 0.014). In order to confirm 
that the improvements were specific to the intervention period, two further t-tests 
were conducted which focussed on Group B, for whom data were available for 
contrasting intervention and non-intervention periods. The within-subjects t-test, 
undertaken on the spelling age increases of Group B between July and January, when 
they were just having normal classroom teaching and no intervention, was non­
significant (t = - 0.041, df =5, p = 0.97). Whereas, the corresponding within-subjects 
t-test for spelling age increases of Group B between January and July, the 
intervention period, was significant (t = - 2.874, df =5, p = 0.035). These findings 
support Hypothesis 1 proposing that using a best learning method will lead to greater 
spelling age increases than using conventional classroom teaching. However, there 
were large individual variations in the improvements, as can be seen from the ranges 
and Table 22.
Hypothesis 2 is supported in this study since these non-dyslexic children did learn in 
the same way as the younger Brooks and Weeks (1999, Stage 3) children, learning 
more with their best learning method than with conventional classroom teaching, 
unlike the Study 1 children.
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Table 22: showing spelling errors and methods chosen by each of the class members
Child
and
Group
C/A at 
point 1 
(in 
months)
S/A at 
point 1 
(in 
months)
S/A at 
point 2 
(in 
months)
S/A at 
point 3 
(in 
months)
Number of 
Spelling errors 
and % of type 
made in test
Best
learning
method
chosen
Phone­
mic
Non­
phone 
-mic *
1, group 
A
116 106 106 105 9
15%
0 LCWC
2, group 
A
117 104 104 98 13
22%
2
3%
Phonics
3, group 
A
119 89 90 93 8
13%
9
15%
Phonics
4, group 
A
120 96 102 115 10
17%
0 Phonics
5, group 
A
117 104 118 132 9
13%
0 Phonics
6, group 
A
113 106 107 105 8 • 
13%
6
10%
Phonics
7, group 
B
122 140 156 153 13
13%
1
1%
Phonics
8, group 
B
122 115 117 126 17
20%
5
5%
Phonics
9, group 
B
116 132 129 156 11
12%
0 LCWC
10, 
group B
114 126 111 138 16
18%
0 Phonics
11, 
group B
122 116 117 138 7
10%
2
3%
LCWC
12, 
group B
120 138 138 144 10
10%
3
3%
Phonics
* Non-phonemic = visual or uncertain errors.
C/A = chronological age; S/A = spelling age 
Point 1 = prior to the start of the study
Point 2 = at the end of Group A ’s teaching, prior to Group B starting 
Point 3 = at the end of Group B’s teaching
Table 22 shows the individual learning responses and spelling errors. It is possible to 
see each individual’s spelling age changes at the three testing points; the detail of 
their spelling errors as numbers of errors and the percentage of the total number of
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spellings tested and finally each child’s best learning method. 9 Children leamt most 
successfully in the Phonics condition, only 3 children learning more in LCWC and 
none in the SOS condition.
Spelling error analysis
The spelling error analysis was judged by two assessors and spellings segmented into 
phonemic and non-phonemic errors. A Pearson product-moment correlation was 
undertaken to confirm inter-rater reliability for both the phonemic and non-phonemic 
categories. There was a strong relationship between the two rater’s phonemic error 
assessments (r = 0.755, n = 12, p = 0.05) as well as between the two rater’s non- 
phonemic error assessments (r = 0.755, n = 12, p = 0.05).
A Pearson product-moment correlation was undertaken to assess the relationship 
between successful methods and spelling error type. There was a relationship 
between number of phonemic errors and spelling learning improvement in the phonic 
condition (r = 0.624, n = 12, p = 0.030), but not between non-phonemic errors and 
spelling learning improvement in the visual / LCWC condition (r = -0.183, n = 12, p 
= 0.569).
Hypothesis 3 is supported by the findings since the error pattern did not match 
reliably with the best learning method. This finding occurred since although there 
was a relationship between number of phonetic spelling errors and spelling learning 
in the phonic condition there was no relationship between non-phonemic errors and 
spelling learning improvement in LCWC.
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Discussion
The results of this study are of interest since they support the argument made in the 
Brooks and Weeks (1999) work that individualising the learning of spellings 
predominantly results in greater spelling age increases than using generalised 
classroom methods. The children in this study responded differently from the 
dyslexic children in Study 1, in that their learning was not improved by the 
intervention. This could have been due to factors related to their dyslexia or teaching 
experience.
Group A were the first group taught spellings using the three different teaching 
methods and so used their ‘best learning method’ in the first half of the year. It is 
worth noting that they were a group whose mean chronological age was 17 months 
above their mean spelling age at the start of the study. Once privy to their best 
learning approach, their mean spelling age increased by 4 months in a six month 
period, a significant improvement, and again by 4 months in the second six months. 
As is evident from the standard deviations and ranges of spelling ages (Table 21), the 
range of ability increased as the mean spelling age increased. The lag in these 
Children’s S/As (between 10 months and 30 months) indicated these children were 
poor spellers so any rate of spelling increase was likely to be below that of average 
spellers (1 month for every 1 chronological month).
Group B started with a mean spelling age 8 months above their mean chronological 
age indicating a precocious spelling ability group. However, before they were given 
their best learning methods, i.e. when they had their second spelling test in January, 
their mean spelling age increased from September by just 1 month, a non-significant 
improvement, compared with the poor spelling intervention group’s increase of 4 
months. This small increase is explained by the range of change in Group B, 2 
children actually decreased in their spelling age and one stayed the same. In the 
subsequent spelling test, after teaching and finding their ‘best learning method’, the 
increase was significant, a mean increase of 14 months in a 6 month period with the 
range of increase being from 6 and 27 months, (one child still showing a reduced 
spelling age).
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Group A and B’s responses not only therefore show great individual differences but 
also a benefit from a best learning method for 7 of these children and are in contrast 
to the responses of the Intervention Study 1 dyslexic children. These results imply 
that younger dyslexies may benefit in a similar way to the non-dyslexics from this 
individualised approach (Brooks and Weeks and Study 4) while older spelling 
disabled children’s learning is more affected by other variables (Studies 2 and 3) and 
thus becomes less well differentiated. This is possibly because learning is affected 
by hyperactivity or behavioural problems developing as a result of a prolonged 
period of difficulty. So, although the different responses appear loosely associated 
with age, the more specific cause seems likely to be factors developing over time as a 
result of their difficulties. These findings highlight therefore the importance of early 
diagnosis. Early diagnosis would help indicate the areas of cognitive strength which 
could be utilised when devising teaching support, thereby reducing the possibility of 
associated problems developing.
Successful teaching support must involve the appropriate choice of teaching method. 
These children had all been exposed to spelling learning via a phonics approach and 
in the main found Phonics to be the most successful method. This finding brings into 
question why the spelling ages could be improved successfully with a method that 
the children had already been using. A possible explanation could be that the 
‘intervention phonics’ method was more successful than the ‘whole class’ phonics 
method used by these children’s teachers. Further research is needed to tease out the 
elements of each to assess why one was more successful than the other. Given the 
success of these, and Studies 2 and 3 children with Phonics, it does appear that this is 
a useful method for many, but not for all, as the Study 1 children showed. Since the 
intervention approach did not improve learning any more than the normal classroom 
teaching for the Study 1 children, it does appear that the teaching they were receiving 
(a wide range of methods throughout the day in all subject areas) is more likely to be 
of help than the narrow use of one method in a Literacy Hour.
Flynn and Boder (1991) argued the worth of a dyslexic subtyping system as useful in 
directing remediation programmes. They proposed that spelling errors reveal the
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tactics the individual is using when attempting to spell an unknown word, thereby 
indicating the cognitive strengths of the individual. Intervention Study 1 found a 
poor relationship between spelling errors and best learning method or cognitive 
strengths. It also found that assessing an error type relied on an appraisal of often 
illegible words, resulting in unreliable error judgements. However interestingly, this 
current study found a relationship between the two rater’s phonemic and non- 
phonemic error judgements. This possibly suggests that deciphering errors was 
easier with these non-dyslexics. It also could be due to the majority of errors (81%) 
being phonemic thus reducing disagreement regarding the remaining 19% of errors.
Correlational analysis also revealed a strong relationship in those individuals who 
leamt most with the phonics method and the number of phonemic errors they made, 
unlike the Study 1 findings. This finding indicated that the more phonemic errors 
these non-dyslexic children made, the more likely they were to learn most in the 
phonics condition since it seems they were probably utilising an awareness of the 
sound stmcture of words both to learn and to attempt new words. This finding 
interestingly contrasts the Intervention Study 1 errors. In IS 1, the majority of 
children leamt most in the LCWC condition and out of those 8 children, 7 made 
more non-phonemic errors. The dyslexies in that study therefore showed a poor 
awareness of the sound stmcture of words both when teaming new words and when 
attempting to spell unknown words. This contrast fits well with the most accepted 
explanations of dyslexia, that being, a difficulty in processing and storing 
phonological information. These assessments of the spelling errors are being made 
though, in the awareness that the classification system used in both Study 1 and the 
current study was deliberately basic in order to render it practical for use in the 
classroom.
Child 3, as seen in Table 2, was the only child who made more non-phonemic than 
phonemic errors but still used Phonics as a best method. This child had a 30 month 
difference between C/A and S/A, being the biggest discrepancy out of all the 
children and the lowest spelling age. This child’s leaming is of specific interest since 
he had a diagnosis of ADD. Given the discussions in Studies 2 and 3 regarding the
263
effects of variables such as hyperactivity, it may well be that his learning and best 
method relationship was hampered by the symptoms that resulted in his diagnosis.
It is interesting to note that that there was no relationship between the visual method 
and non-phonemic errors, since out of the three children using LCWC as a best 
method, only one made non-phonemic errors (only 2 errors). It is also worth noting 
that in this study no children leamt best with the multisensory method of SOS.
Along with Study 1 and 2, this confirms that although multisensory methods are 
considered by many teachers to be a good option for teaching spellings, it is not 
always a method that results in the greatest spelling leaming. Study 3, investigating 
a bi-modal method, found it to be useful for only 3 out of 9 children.
It is interesting to consider the spelling behaviour of these individuals in terms of the 
theoretical frameworks discussed in the general Introduction. Given the majority of 
these individuals leamt most words using the phonics approach and that most 
spelling errors had a phonic constmction, the implication is that their phonological 
processing was superior to their visual processing. Beers and Henderson (1977) 
argued that spelling errors reflect the developmental stage the individual has reached. 
If this was the case, taking Henderson’s 1985 model of spelling development it 
would suggest these spellers were in the Tetter name’ stage, the second stage of 
Henderson’s model. If considering Frith’s (1985) model, the children would be in 
the alphabetic stage. Since this class comprised a mix of good and poor spellers (i.e. 
a normal classroom of children) it seems, in terms of Frith’s model that these 9-10- 
year-olds were predominantly in the Alphabetic Stage of spelling, some of the more 
advances spellers possibly having progressed to the Orthographic Stage. The 
connectionist viewpoint would propose that these spellers would be relying on their 
cognitive ability and knowledge to tackle unknown words. This position does more 
readily allow for the individual differences seen throughout these studies (see main 
Introduction, Section 2.3 for further discussion).
Worthy (1990) proposed there is very little qualitative difference in spelling errors of 
dyslexic and normal spellers at comparable levels of achievement. Moats (1993, 
1996) on the other hand argued there is a difference between dyslexies and normal .
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spellers beyond levels of attainment in their phonological errors, if  error analysis is 
undertaken at a sufficiently rigorous level, dyslexies displaying higher levels of 
phonological difficulty. Despite the fact that the level of analysis of the phonemic 
errors in this study and Study 1 was basic, there was a clear difference between the 
spelling errors of the dyslexies and non-dyslexics. The dyslexies displayed little 
ability in using the sound of the word to decode its spelling while the non-dyslexics 
made a sizeable majority of phonetically viable spelling errors. However, it is clear 
that while the dyslexies were older (mean age 133.2 months) than the non-dyslexics 
(mean age 117 months) in this study, their mean spelling age (92.5 months) was 
behind the non-dyslexics (100 months). Worthy cannot therefore be disproved by 
this work.
Conclusion
The general spelling ability improvement seen across this standard, but small class of 
Year 5 children, whether good or poor spellers, supports the argument made by 
Brooks and Weeks (1999), that children learn spellings more effectively once taught 
how to most efficiently retain and recall spellings through the utilisation of their 
individual cognitive strengths. This study. Brooks and Weeks and Studies 2 and 3 
all confirm the importance of effective teaching. Ineffective teaching appears to risk 
at best the children not achieving to their full potential, at worst compounding 
problems likely to be associated with years of literacy leaming difficulty.
This study has highlighted an interesting factor to do with age. The Study 1 children 
responded differently to the Brooks and Weeks children and one of the explanations 
was that the age of the children was different. Study 2 and 3 showed that the 
responses were similar to the Brooks and Weeks children but were more muted 
possibly due to the children having associated problems. The children in this current 
study leamed in a similar way to the Brooks and Weeks children and they did not 
have literacy difficulties, behavioural problems (other than Child 3) as well as being 
older. This finding continues to point to the likelihood that prolonged literacy failure 
could lead to behavioural problems which then interfere with the support that the best 
method approach can offer.
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With regard to the spelling error analysis, it appears that this study supports the 
notion that, in some children, errors can reflect cognitive strengths. However, the 
errors made indicated the risk of their use for categorisation purposes, especially 
dyslexic’s errors, since they appear less predictable and more random than non- 
dyslexic’s errors. Nevertheless, the errors of the dyslexies and non-dyslexics 
together reinforce the theoretical view that a major difficulty for dyslexies is the 
processing and storage of phonological information.
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Summary Table of main findings of each Intervention Study.
Study Main Findings
Study 1 : Group study, all children 
diagnosed dyslexic, taught in a specialist 
school over 3 months using 3 differing 
methods to determine best way of 
leaming spellings. Children aged 
between 9:2 and 12:4. Data examined at 
a group and individual level.
No significant increase of spelling age in 
intervention children compared with 
control children, however all intervention 
children leamt well in at least one 
condition resulting in individual spelling 
age improvements of between 1 and 33 
months. Majority of children leamt best 
with visual method of LCWC. There was 
no correlation between spelling errors 
and best leaming conditions. Problems 
were found with defining errors.
Study 2: Single case study, 7 children 
with spelling difficulties, aged between 
12:2 and 15:1, 5 at specialist school, 2 at 
mainstream school. Taught over 6 months 
using either 4 or 5 differing teaching 
methods.
6 out of the 7 children leamt most in the 
cognitive match leaming condition, 
although differences in leaming across 
conditions was smaller than previous 
research due to factors such as age and 
associated issues as well as levels of 
attention. 5 of the children leamt well in 
the conditions and increased their 
spelling ages by between 8 and 25 
months.
Study 3: Single case study, 9 children 
with spelling difficulties, aged between 
11:0 and 14:8, all at specialist school. 
They were taught spellings using visual, 
auditory and bi-modal methods over 6 
weeks.
3 children leamt most spellings in the bi- 
modal method, one had abnormal 
attentional levels, another showed 
generally low scores in cognitive testing. 
Of the remaining 6 children, 2 showed 
superior leaming in the cognitive match 
condition, and 3 increased their spelling 
age over the 6 weeks.
Study 4: Group study, normal 
classroom of children in Year 5.
Group A taught in first term and 
Group B taught in second term. 3 
differing methods were used to 
determine each child’s best way of 
learning spellings. A control group 
had nothing other than the normal 
school curriculum. Data examined at a 
group and individual level.
There was a significant increase in 
spelling age of Group B between first 
and second term. Individual analysis 
showed that 9 out of the 12 children 
increased in their spelling age when 
they used their best learning method. 
Spelling error analysis showed a 
relationship between phonic methods 
and phonemic errors but not between 
non-phonemic errors and the visual 
method.
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Chapter 8; General Discussion 
Section 1 : Overview of study findings
This thesis was built on foundations laid by Brooks and Weeks (1999) who examined 
the value of matching cognitive profile to teaching approach with literacy-disabled 
and -able children. The studies presented in this thesis were undertaken to follow up 
the Brooks and Weeks work and answer some of the resultant questions. Prior to the 
commencement of the studies focussing on intervention, a series of preliminary 
investigations were carried out.
In the first Preliminary Investigation (PIl), the issue of whether classroom teachers 
already used the child's strengths and weaknesses to determine appropriate leaming 
strategies was examined. If this were the case, formal assessments might be 
unnecessary. Questionnaires were completed by 82 teachers from a range of 
backgrounds and questions centred on how teachers chose what methods to use when 
teaching spelling to children. The findings revealed that a minority of teachers use 
factors related to the individual child while the rest used factors related to the word to 
guide their choice of teaching methods. This result indicated that teachers on the 
whole do not use assessment and profile to inform teaching practice and therefore 
further work on the benefits of teaching to cognitive strengths would be justified.
The second Preliminary Investigation (PI2) studied the different profiles of abilities 
and weaknesses children with single-word literacy deficits present with. The results 
showed very different profiles of strengths and weaknesses of children assessed as 
having dyslexia, moderate leaming difficulties, attention deficits, 
emotional/behavioural problems and poor speech and language. These findings 
showed that these groups of specific leaming difficulties children vary in their 
underlying processing ability and, potentially, in factors that may interfere with 
leaming. The findings also indicated that a range of measures must be used to 
distinguish each group. These results led to the conclusion that profiling is 
warranted to clarify the specific factors that may influence leaming and could 
provide a basis on which to determine appropriate support. Simply assessing for a
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literacy difficulty would not distinguish the very different children investigated in 
this study. The findings also revealed that a diagnosis of reading/writing difficulties 
alone does not equate to dyslexia and therefore multiple measures, to differentiate 
between specific leaming difficulties, are needed. These can be used to guide the 
choice of support procedures.
The Brooks and Weeks work was based on a restricted age band and, therefore, it 
was possible that the effects found were not generalisable across other age groups. 
One of the aims of the work presented in this thesis was to determine whether Brooks 
and Weeks’ conclusions could equally apply to other age cohorts. The research that 
comprised the third Preliminary Investigation (PI3) studied the influence of age on 
measures that have been used to distinguish children with literacy problems from 
those without reading/writing difficulties. The study focussed on the response of 
different groups to specific profiling measures and found that relative weaknesses 
between literacy-able and dyslexic children varied with age. Although consistent 
differences between non-dyslexic and diagnosed dyslexic children on measures of 
verbal short-term memory were found across ages, such differences on measures of 
rapid naming reduced with age. Such variations in relative strengths and weaknesses 
may lead to difficulties in the interpretation and generalisation of the Brooks and 
Weeks work, since a weakness at one age point may not be a weakness at another. It 
was argued that, at the very least, this might lead to a poor correspondence between 
strength/weakness profiles and best teaching method. This study indicated that 
further research was needed with children of different ages from those used by 
Brooks and Weeks to see if their procedures were viable with differing age groups.
Having established that the intervention studies were required to answer questions 
raised by the Brooks and Weeks work, the first Intervention Study (ISl) assessed a 
group of 28 children all diagnosed as having literacy difficulties and ranging in age 
from 9:2 to 12:6. These children were divided into intervention and control groups. 
The intervention children were taught spellings individually each day for 6 weeks 
using three teaching methods: a phonic, a visual and a multisensory method. At the 
end of teaching, each child was directed to use that method which resulted in their 
greatest leaming whenever they encountered new spellings. The impact of the
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intervention was assessed by comparing the two groups' spelling age improvements 
over the period of the study. The findings indicated no significant difference in the 
improvement shown by the intervention group compared to the control group. These 
findings were in contrast to the Brooks and Weeks findings and implied the 
intervention was no more helpful in improving the children's spelling ages than the 
normal curriculum used by this school. Potential reasons for the differing findings 
were the type of support offered by the school and the combination of teaching 
methods used by the classroom teachers. Also, these children were dyslexic, while 
the Brooks and Weeks children were not, and they were older.
The second Intervention Study (IS2) used a single-case study design to investigate 
further the efficacy of the profile-teaching matching procedures. Seven children with 
literacy difficulties indicative of dyslexia, aged between 12 and 15 years old, were 
given spelling teaching interventions and their responses to these assessed in relation 
to their cognitive profiles. The participants' responses indicated only partial support 
for Brooks and Weeks' (1999) work. Five children showed evidence of superior 
learning when taught to their relative cognitive strengths. Two children indicated 
that other variables, such as hyperactivity, might interfere with the positive 
relationship between cognitive strengths and teaching method. One student 
underlined the problems associated with assessing where an individual's cognitive 
strengths and weaknesses lay. These mixed results pointed to the fact that age m ight. 
indeed influence the efficacy of the approach of Brooks and Weeks (1999), 
particularly when accompanied by hyperactivity and/or negative emotion-related 
factors.
The literature on teaching literacy-disabled individuals presents conflicting evidence 
as to the benefits of teaching using methods involving several processing systems or 
methods focussing on a single processing system. The third Intervention Study (IS3) 
aimed to investigate this by comparing the responses of individuals with difficulties 
indicative of dyslexia to uni-modal and bi-modal teaching methods. Again, the 
results presented some evidence for the benefits of matching cognitive strengths to 
teaching method. However, as in the previous Intervention Study, factors related to 
hyperactivity or behavioural problems may have impacted on this approach. Two
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children with abnormal hyperactivity scores learnt well in all teaching conditions, 
consistent with the majority of children with abnormal hyperactivity scores in IS2, 
and the two children with borderline hyperactivity scores performed poorly with all 
teaching methods. When hyperactivity scores were within the normal range, there 
was more consistency between phonological strengths and greater improvements 
with phonological methods, as well as there being an association between generally 
low scores on profile measures and low levels of improvements or best performance 
in the combined method.
Brooks and Weeks (1999, Stage 3, Field Trial) also studied the learning of spelling 
with classes of Year 2 and 3 children. They found that by enabling each child to find 
a strategy for supporting their learning of new spelling, it was possible to increase 
their spelling age above the normal expected rate. The fourth Intervention Study 
(IS4) undertook a similar study but with Year 5 children. At the same time this study 
also investigated the links between spelling errors and best learning method. The 
class was divided into two groups: Group A received the interventions in the first 
term, while Group B continued with their normal curriculum. In the second term. 
Group B were given the interventions. The impact of this approach was assessed by 
comparing the improvements in spelling ages of Group A and Group B as well as 
within-group. Both groups showed significant improvements in their spelling age 
when using the intervention approach, suggesting that the provision of individual 
strategies to support learning appeared to be a valuable tool for effective literacy 
teaching. However, as with all the studies presented, there were large individual 
variations in learning. Analysis of spelling errors did not offer a viable alternative to 
discovering the best way each child should learn spellings since all but one child 
made more phonetic than non-phonetic errors, an error pattern that did not match 
with teaching method choice.
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Section 2: Context
The literacy training studies reported in this thesis had two main objectives. The first 
was educational, in that the studies were intended to provide reliable information on 
effective ways of teaching children. The second aim was to test hypotheses 
regarding the causal relationships between children's underlying skills, such as 
phonological awareness, and the way they learn to spell. The specific hypothesis 
tested by these studies was that stronger processing in one area of functioning is 
more effective in supporting learning than weaker processing systems.
Broadbent (1973) argued that theoretical progress in the human sciences involves a 
synergy between theory and practice and that applied problems can engender 
theoretical breakthroughs. As Connor (1994) pointed out, however, the emphasis in 
the literature is biased towards efforts to understand, explain or define literacy 
difficulties. Much less work focuses on the effectiveness of remedial approaches 
"such that one might question the extent to which the sheer quantity of published 
material on dyslexia has any impact on classroom practice" (p.114). Ashman and 
Conway (1989) argued that, since teachers are deluged by new ideas, methods and 
techniques, any advocate of change must be able to demonstrate its application and 
practical value to teachers and students. Also, that teachers are unlikely to 
implement training programmes requiring substantial alteration to the current 
curriculum added to which teachers should not be expected to abandon known and 
effective teaching methods merely because a new strategy has become available.
The studies reported in this thesis and those of Brooks and Weeks (1999) point to the 
fact that children are not all achieving to their full potential in school. Findings from 
the questionnaire study (PIl) suggested that a contributing factor to children's failure 
to reach their full potential could be a poverty of literacy input because teachers are 
not always using the most effective ways to teach children. Adding learning 
strategies that make use of the child's strengths to each day's literacy teaching would 
not require great changes in curriculum and may improve the learning experience of 
a number of children.
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Ashman and Conway (1989) argued that researchers must be mindful of attempts to 
adapt theoretical ideas of the learning process to classroom practice. Any new idea 
must be applicable to the curriculum and should have been researched in the 
classroom, not just in a laboratory situation. This research has been undertaken in 
the classroom and, as a result, may be affected by problems related to a lack of 
control. For example, the effects of past or current teaching may have altered the 
response to a learning strategy, resulting in findings which appear not to have an 
obvious explanation. Researchers looking at learning processes have two main 
choices of setting for their studies: either in a laboratory with stringent experimental 
controls or in the classroom with its associated difficulties. Pressley et al (1983) 
suggested that the interpersonal dynamics in the classroom and laboratory are quite 
different, with students appearing less compliant and persevering in the classroom 
than they are when in laboratory conditions. This may result in laboratory studies 
providing data that are not generalisable to the classroom. Therefore, although 
classroom-based research cannot be as well controlled as that performed in the 
laboratory, it has enormous benefits for the deduction of conclusions that can 
influence teaching practice. The ecological validity afforded by classroom research 
leads to greater applicability and relevance to the real world than findings achieved 
in a laboratory setting. It was for these reasons that the present research on learning 
strategies was undertaken in the classroom around the normal organisation of the 
curriculum. Obviously, the threats to internal validity that this engendered need to be 
considered when deriving conclusions. Theoretical ideas have not been adapted for 
classroom teaching, and instead these findings from the classroom may contribute to 
the understanding of theoretical ideas, meeting Broadbent's (1973) requirement of 
synergising theory and practice for theoretical progress.
Section 3: Methodology
This thesis employed several methodologies to investigate strategies for improving 
the learning of spelling. The survey approach of the first Preliminary Investigation 
helped gain an overview of teaching practice as viewed from the teacher's 
perspective. The single-case studies (IS2 and IS3) provided extensive information
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on individual responses to teaching methods. The group-based research of the first 
and last intervention studies (ISl and IS4) offered a broader perspective on spelling 
learning and increased the likelihood of generalised findings.
3.1 Single-case versus group-based research
The studies reported in this thesis used both single and group-designs for 
investigative purposes. The purpose of using a single-case design was to establish 
whether an intervention made a difference to an individual. This methodology is 
becoming increasingly recognised as useful in mainstream education and literacy 
(Newman and McCormick, 1995). Using a single-case methodology in the present 
research resulted in the production of in-depth data on individual responses that, 
combined with the group design approach, allowed a comprehensive analysis of 
children's responses to different teaching approaches. Single-case methodology 
usually requires 'direct replication' in order to overcome problems of reliability. In 
other words, each participant should have been exposed to each intervention 
condition at least twice to check the reliability of response. However, this was not 
possible due to the limited time allocated for these studies and, more importantly, the 
ethical issue of subjecting children to conditions where there is a chance of multiple 
failure (spelling testing). It could be argued, therefore, that there is a question of 
reliability of the results obtained. However, this criticism can be countered. Each 
student was exposed to several conditions and all teaching methods were conducted 
by the same instructor using one-to-one teaching, with equal emphasis placed on 
each method. Similar environmental conditions were experienced in each method 
and the word lists used were randomly allocated to methods. The order of the 
methods was different for different children. All these features made it unlikely that 
confounds produced the specific results obtained firom the methods.
Another criticism of this research could be what is known as the Hawthorne effect. 
This effect would suggest that improvement occurred as a result of an intervention, 
regardless of the nature of that intervention. This argument, however, does not 
explain the different effects observed with different teaching conditions. This 
argument equally applies to the possibility that observed improvements were due to
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one-to-one teaching. Again, this effect should therefore be consistent across all 
conditions.
In the group intervention studies, it would have been preferable to use larger sample 
sizes. However, the first Intervention Study was undertaken in a small specialist 
school, thereby preventing the acquisition of larger samples, while the last 
Intervention Study suffered from a number of children leaving the school during the 
period the research was taking place. These are factors common to studies 
performed in real-world settings (see further discussion of these points in Section 2 
of the discussion). Group sizes are typically determined by the size of the effect 
under investigation. The findings of Brooks and Weeks (1999), and the evidence of 
a significant effect in the final Intervention Study, suggest that larger sample sizes 
may not be necessary. Alternative interpretations of the lack of effect in the first 
intervention study must, therefore, be considered. However, further replication with 
students from a broad range of learning backgrounds with varied skills and 
difficulties would still be desirable.
3.2 Spelling
The introduction presented the current thinking on how literacy skills develop, what 
dyslexia is and possible ways to remediate it. The majority of the research presented 
focussed on reading since this was, and remains, the dominant area of concern in the 
study of literacy. The research presented in this thesis focussed on spelling. The 
risk, therefore, is that interpretations based on the reading literature would lead to 
inappropriate conclusions regarding spelling. However, since reading and spelling 
rely on similar cognitive mechanisms, the conclusions should be applicable to both 
skills. Obviously, research is necessary to confirm this assumption - for example, to 
assess the benefit to reading from the increase in spelling ability. Similarly, the 
research focused on one aspect of spelling (see Section 2.1 of the general 
Introduction), that of spelling words in isolation, without the potential benefits or 
problems associated with text. Further research investigating the effects of spelling 
within a context would be valuable.
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3.3 SpLD groups
The current research focused on children with difficulties indicative of dyslexia and 
children with no diagnosed literacy deficits. The Intervention Studies did not 
consider children with other specific learning difficulties. In the second Preliminary 
Study (PI2), evidence indicated that children with reading difficulties showed very 
different profiles of skills and difficulties related to their diagnosed disorder. This 
could mean that they respond differently to the learning strategy of linking cognitive 
strength to teaching method. Interpretation of data from the single-case intervention 
studies suggests that hyperactivity or behavioural difficulties may mask the 
relationship between profile and best method by either making cognitive assessments 
inaccurate or the learning response unpredictable. This finding may indicate that 
ADD or EBD children will respond differently to spelling interventions to, for 
example, dyslexic children. Child 3 in Intervention Study 4, diagnosed as ADD, did 
respond differently from the other ‘normal’ children. It may be that the difficulties 
leading to the diagnosis of, for example, speech and language deficit or dyspraxia 
could also alter learning responses, although the predictions from the current 
research would be that there are differential benefits from visual-based versus 
phonological-based teaching methods, respectively. Further research would indicate 
whether the findings are generalisable beyond those with literacy difficulties 
indicative of dyslexia.
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Section 4: Profiling
4.1 Measures
Obviously, if  assessment profiling is to be used to inform support, then the efficacy 
of the profiling procedure is as important as the teaching method. Given that one of 
the aims of the research was to investigate the practical benefits of the procedures, 
the strengths and weaknesses profiling had to be appropriate for use in schools. The 
range of assessment tests used by Brooks and Weeks (1999) was far too extensive 
and time-consuming for this purpose. The lack of relationship between best learning 
method and cognitive profile in the first Intervention Study, however, could have 
been due to the inadequate picture developed as a result of the reduced number of 
cognitive tests. At the same time, the value of adding tests to the assessment in the 
second Intervention Study was questionable. A picture of visual processing ability 
appeared to be enhanced by the addition of the Recall of Designs test, but the scores 
most of the individuals achieved in this test were considerably higher than in the 
other two visual tests. In order that the mean visual tests scores were not skewed by 
the Recall of Designs scores, calculations were undertaken with this test score 
removed. In most cases, this did not alter the balance of strengths and weaknesses, 
suggesting that the inclusion of Recall of Designs added little to the overall picture 
anyway. However, the disparate scores did call into question whether all the visual 
tests were testing the same thing. For example, the other two visual tests. Coding 
and Symbol Search, are both tests which require the participant to process 
information rapidly, while the BAS Recall of Designs test assesses visual memory 
and not speeds of visual processing since there are no time limits set on task 
completion. The short-form performance IQ tests, bead threading and mathematical 
tasks also did not appear to add valuable information, although they did offer fuller 
assessment of the overall ability of the individual.
In the second Preliminary Investigation, evidence was presented that indicated clear 
differences in response to cognitive tests of children with reading difficulties but 
with differing diagnoses. This study suggests that a range of tests must be used to
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enable a clear and definitive picture of the cognitive functioning of the individual to 
emerge.
4.2 Masking of strengths/weaknesses
Levels of hyperactivity were not assessed in the first Intervention Study and may 
have been the reason for the lack of match between profile and learning method, as 
suggested by the findings of the single-case Intervention Studies, which included the 
added assessment of behavioural aspects of the individuals. The inclusion of this 
information appeared extremely useful in providing an explanation for individual 
responses to the teaching conditions. It appeared that when the individuals in both 
studies achieved a borderline or abnormal score in the subtest of hyperactivity in the 
Goodman's Strengths and Difficulties Questionnaire, the match between cognitive 
profile and successful teaching was not observed. Increased levels of hyperactivity 
are related to attentional and behavioural problems. Behavioural disorders often lead 
to unreliable performance in test measures - indeed, the differences shown by EBD 
children on the interference measures in the second Preliminary Investigation were 
consistent with this interpretation. Similarly, as discussed in the general 
Introduction, attention is a critical component of the learning process, as well as 
being necessary to focus cognitive resources when undertaking testing. Thus, poor 
attention resulting fi*om hyperactive behaviour may have reduced the performance of 
several participants in the cognitive tests. Variations in behavioural or attentional 
factors seem to have led to the false impression that these children were less able 
than apparent from their spelling learning, as well as possibly distorting their areas of 
strengths and weaknesses. The addition of assessments of behavioural/attentional 
dysfunction may provide a greater insight into the individual's learning style. 
However, whether these assessments can lead to the identification of appropriate 
support was not specifically assessed and future research might include such 
procedures (see later section on future research).
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4.3 Within subject or norm-based assessments of strengths/weaknesses
Brooks and Weeks (1999) used norm-based assessment to establish the areas of 
strengths and weaknesses of their individual children. In the studies reported in this 
thesis, a different approach was used. This established a within-subject assessment 
of phonological and visual processing so that these processing systems could be 
compared against each other to determine which of the two achieved a greater level 
of functioning. Although this is a fairly basic approach to establishing the 
superiority of complex cognitive processing systems, it appears to have been useful 
in many of the cases. It was used in order to test a simple and quick means of 
assessment for informing teaching choices. In procedures developed for practical 
use there has to be a balance between the tool being quick and easy to use, while at 
the same time providing accurate, reliable and useful information. Given that 
profile/learning matches were identified with this approach, it may be as reliable as 
the more extensive and resource-demanding procedures used in Brooks and Weeks 
(1999). Obviously, extensive psychometric testing is inappropriate as a strategy for 
schools. Questionnaires assessing learning styles may be an alternative (see Given 
and Reid, 1999), though their appropriateness with young learners needs to be 
assessed. Therefore, the most promising approaches appear to revolve around short- 
form testing, however, further work is needed in order to ensure reliability of the 
battery of assessment tests.
4.4 Spelling analysis
Spelling error analysis was undertaken on the initial spelling test words in the two 
group studies since predicting how a child best leams spellings through analysis of 
their spelling errors could provide teachers with a quick and simple alternative for 
deciding on teaching method choice. An interesting finding emerged, which was that 
non-dyslexics made a higher proportion of phonemic-based errors, while the children 
with dyslexia made a higher proportion of non-phonemic errors. This ties in with the 
literature suggesting dyslexies have difficulty with phonological analysis. Treiman 
(1998a), for example, stated that “the errors of poorer spellers tend to be less 
phonetic than the errors of better spellers” (p.207), irrespective of how the errors are
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classified. Non-dyslexics tend to break down an unknown word into its constituent 
phonemes in order to attempt to spell it, thus leading to phonetic errors when the 
phonemes do not equate to the graphemes of the word being attempted. However, it 
became apparent that judgement of spelling error type was highly subjective and 
potentially unreliable, particularly with dyslexies whose writing was often difficult to 
decipher. Spelling errors in both studies did not reliably reflect best learning method. 
These combined findings indicate that methods of profiling reflect more accurately 
the cognitive status of the individual and for this reason provide a more reliable 
means of determining best teaching method.
In these reported studies, spelling errors were crudely grouped into phonemic or non- 
phonemic classifications. The use of two categories could have increased the risk of 
inaccuracy and subjectivity of the error type decision that a more comprehensive 
method could have overcome. Moats (1993) argued that poor classification of 
spelling errors can lead to inaccurate assessments of the tactics used and that such 
poor procedures may be due to a lack of attention to the differences between 
phonemic and phonological ability. Phonemic classification would, for example, 
accept a spelling of'dress' as 'drs' as phonetically accurate but this spelling indicates 
an incomplete understanding of the effects on the sounds of graphemes of 
neighbouring letters. Understanding spelling at a more advanced level also requires 
the knowledge of orthography and morphology (for further discussion of 
phonological awareness see Section 1.2 of the general Introduction). In the studies 
presented, classification was only at the phonemic level, since this brings us back to 
the issue of simplicity versus viability. If the classification scheme is too complex, 
teachers will not use it and, therefore, it is worthless. Classifying at the level of 
phonological errors requires an in-depth knowledge of linguistic detail, arguably 
beyond the scope of many teachers.
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Section 5: Theoretical background
5.1 Phonological processing abilities
A finding that came as a surprise was the number of these spelling-disabled 
individuals who showed greater mean phonological than visual processing scores 
(while being significantly retarded in their spelling ability, all but one of the single­
cases had a spelling age three years or more behind their chronological age). The 
general Introduction outlined the evidence in the literature for dyslexies having poor 
phonological processing abilities. Stanovich (1986) went as far as to say that 
dyslexia should be defined as a core phonological deficit and Turner's (1997) 
definition established the fact that poor phonological processing results in problems 
with the acquisition of language skills, including spelling. Interestingly, these cases 
also presented evidence of a weakness (at least one standard deviation below the 
mean) in one of the phonological processing areas assessed, although other 
phonological tests often achieved higher scores than some visual tests.
An explanation could lie in the distinction between phonological and surface 
subtypes. Proponents of this distinction (Stanovich et al 1997a; Stanovich et al 
1997b; Snowling and Nation 1997) suggest there may be two dyslexic subtypes, 
depending on the severity of the phonological processing impairments. While still 
maintaining that phonological deficits are central to the diagnosis of dyslexia, their 
theory is that there are varying degrees of phonological difficulty so that visual 
processing may actually be poorer than phonological processing. Certainly, the data 
from these studies could support the view that poor spelling achievement results 
from a core phonological weaknesses with varying degrees of added visual 
processing difficulty, compounding the problem.
Another explanation for the above findings is that these individuals have, in the 
main, attended both primary and secondary schools for dyslexies and so had 
extensive training in phonic attack skills bolstering their spelling ability. The 
resultant effect, however, appears to be that their phonological processing skills 
benefited, while their spelling did not (although there is no evidence that their
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spelling ages might not be worse if  they had not had this instruction). Reason and 
Morfidi (2001), when looking at the progress of single-intervention cases, suggested 
that phonological training can influence children's performances in the Spoonerisms 
Test of the PhAB while not having such an impact on their reading and spelling 
ability. This "pushed up the [test] scores but masked continual underlying
problems [so] the children may indeed have developed deliberate, rather than
automatic, strategies for tackling the tasks and tests" (p.240). As the authors go on to 
state, there is a paradox in that the PhAB tests are designed to test individual children 
experiencing literacy difficulties. However, while they are stable predictors for large 
groups, at an individual level they are open to influence from a variety of other 
factors, such as the teaching of phonics.
While this could be the explanation for the relatively superior phonological 
processing scores (compared with visual processing scores), many of these 
individuals still learnt best with the phonics-based teaching method incorporated into 
the Intervention Studies. So, although their phonological processing appeared 
bolstered by their previous teaching, this did not prevent the individual lags in 
spelling ability. This indicates there could be factors in the teaching that they have 
received, such as the method of phonics training used or the simultaneous lack of 
engagement of meta-cognitive skills, that, while helping their core ability, still had 
not adequately supported their actual spelling learning.
Finally, the explanation could lie in the tests used to assess visual and phonological 
processing. It could have been that they were not assessing the presumed areas of 
functioning. However, all the tests used have been deemed to have validity. It could 
have been that the combination of tests used in each category resulted in misleading 
mean scores. Further research is required in order to offer a concrete explanation for 
this finding.
5.2 Age/developmental issues
The third Preliminary Investigation (PI3) examined whether individuals with 
dyslexia changed in their responses to literacy-related tasks as they got older in
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comparison to individuals without literacy difficulties. The results showed that the 
response differences were the same across all age groups in the verbal and spatial 
working/short-term memory tests. However, in the tasks of rapid naming, there was 
a change in response difference. The younger dyslexies were significantly slower at 
rapid naming than the younger controls, whereas the older dyslexies' performance 
was not significantly different from the older controls. These results provide 
evidence that age affects responses to literacy related tests and, therefore, could 
equally affect the reactions to learning strategies. The change of response to the 
rapid naming tasks of Preliminary Intervention 3, with the oldest group of dyslexies 
responding similarly to the non-dyslexics, implies that the ability to rapidly name 
objects by recalling stored information is not the fundamental area of deficit for poor 
spellers. If it was, poor spelling would be less of a problem in adulthood than it is 
(although Wolf, 1996, proposed that rapid naming is the best predictor of reading 
difficulties, implying that tests of rapid naming on their own could discriminate 
dyslexies from other reading difficulty groups). As Miles (1993) noted, dyslexies 
commonly remain poor at spelling into adulthood while reading is often remediated. 
These studies together appear, therefore, to indicate that spelling is more likely to 
rely on factors accessed by Digit Span, such as phonological and sequential 
processing, rather than the ability to immediately recall stored familiar units of 
information.
The primary purpose of considering age as a factor for investigation was to validate 
the profile-teaching match proposed by Brooks and Weeks (1999). Their studies 
used children between 6 and 8 years old. When an older cohort of 9-15-year-old 
individuals was used in the studies reported in this thesis, a more variable pattern of 
results was found than those reported by Brooks and Weeks. There are several 
potential interpretations of this divergent finding. It is possible that there is a critical 
age (or stage of development) at which underlying cognitive strengths and 
weaknesses can be used to support learning. As the child becomes older, other 
factors (social, cultural, educational) become more influential. There is certainly 
evidence of changes in spelling processes with age or developmental stage (Frith, 
1985; Treiman, 1998). However, this interpretation seems inconsistent with the 
finding that matches between profiles and best learning strategy can be identified
283
with some of the older children tested. A second possibility is that the profiling 
measures used were less reliable than those used in Brooks and Weeks, either 
because of age effects as indicated in the second Preliminary Investigation, or 
because of the reduced profiling procedure used. However, varying measures 
between studies did not lead to the systematic variations in the prediction of best 
method that these explanations would predict. Further research is necessary to fully 
consider each of these points.
A plausible alternative to the above explanations is suggested by the evidence that 
matching profile to best learning method was made harder when the individual 
presented evidence of hyperactivity. This was evident in both single-case 
intervention studies and, although this aspect of profiling was not considered in the 
group studies, the final group study comprised mainly children with no history of 
major problems due to literacy learning failure. Such an explanation needs further 
work to verify; however, it is consistent with views in the literature that negative 
emotion-related responses to failure of literacy skills can lead to greater problems for 
intervention procedures (see discussions in Edwards, 1994; Maughan, 1994; Miles 
and Varma, 1995; Pumffey and Reason, 1991). Individuals with reading difficulties 
have also been found to have significantly higher levels of depression (Livingstone 
1990) and anxiety (Cornwell & Bawden 1992), to be more likely to have poor self­
esteem (Rosenthal, 1973) and achievement motivation (Oka and Paris 1987), and to 
present evidence of poor attention and overactivity with behavioural problems 
(Hinshaw 1992).
This research has taken a developmental and differential approach to investigate the 
acquisition of spelling by considering the effects of age as well as the effects of 
individual differences, as assessed by the cognitive testing. The stage models (Frith 
1985; Henderson and Beers 1980), discussed in the introduction, proposed that 
spelling knowledge develops through a series of unidirectional stages, with Frith 
(1985), for example, proposing that dyslexies can get stuck in the logographic or 
alphabet stages of literacy development. The data collected for these studies fi*om 
the literacy-disabled children did not clearly reveal the stages these individuals had 
reached or progressed through although the spelling of the IS4 children could be
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explained by Frith’s model. Neither did they indicate that the spellers were arrested 
in the logographic stage, since the complexity of the words made it unlikely that they 
could be assimilated logographically, even if they were predominantly irregular 
spellings. Equally, there was little sign that these literacy-disabled individuals were 
stuck in the alphabetic stage. Alternatively, as discussed in the introduction. Dual 
Route Models predict that individuals learn spelling using either a visual (direct) or 
auditory (indirect) route. The visual route supports the spelling of irregular words, 
while the auditory and visual route can be used with regular words. In a similar vein, 
Baron and Treiman (Baron 1979, Baron and Treiman 1980, Treiman and Baron 
1981, Treiman 1984) concluded that people can be divided into ‘Phoenician’ and 
‘Chinese’ readers. Phoenicians read, and spell, using a phonological strategy, while 
‘Chinese’ people read, and spell, logographically. These alternative paths are 
possibly influenced by the cognitive strengths of the individual. These data appear to 
fit more comfortably with a dual than with a stage paradigm, although there still 
remain inconsistencies between these learning responses and two paths to literacy 
acquisition.
The learning and spelling data reported in this thesis highlight the difficulties in 
formulating a comprehensive enough model to explain spelling development and all 
the individual variations in the process. The theories presented in the general 
Introduction appear limited in that they fail to take account of or be able to explain 
the complete process. Bjaalid et al (1997) offered a combined framework that aimed 
to incorporate connectionist features with the perspective of the dual route model. 
This framework may go some way to explaining the spelling performance of the 
individuals studied in the context of the present thesis. In the combined framework, 
there are several processors: orthographic, phonological, semantic, visual and 
articulatory. As in the typical connectionist model, there is only one orthographic 
processor dealing with all types of words, whether regular or irregular. Additionally, 
as in the dual route model, the combined framework retains the distinction between 
lexical and sub-lexical processes. Such a model allows for individual variability in 
the processing of articulatory, visual, phonological, semantic and orthographic 
information, depending on the individual’s areas of cognitive strengths and 
weaknesses. It can account for the possibility of two systems processing regular and
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irregular words, as well as taking account of the individual’s stage in literacy 
acquisition.
Section 6: Teaching
6.1 Teaching methods
The teaching methods chosen for these studies were those that predominantly 
showed worth in the Brooks and Weeks (1999) work and that are commonly used in 
spelling teaching. The results obtained indicate the differential value of the methods 
for individuals. However, with the exception of the first intervention study, the 
majority of children learnt most in the Phonics condition. This is a somewhat 
surprising finding given that these children were spelling disabled, for whom the 
processing of phonological information was difficult. If  the argument is accepted 
that the most successful method indicates the individual’s area of strength, this 
finding might be seen as inconsistent (although see further discussion on this topic in 
section 5.1).
Linked to the surprising finding that so many children learnt best in the Phonics 
condition was the evidence that no child learnt most in the Onset-Rime condition. 
Breaking words into their onset and rime sounds has been argued not to be as 
difficult for dyslexies as breaking words up into their constituent phonemes (see for 
example. Swan and Goswami 1997, as discussed in the Introduction). Equally, the 
younger children tested by Brooks and Weeks (1999) found Onset-Rime more 
helpful than the Phonics method. It might therefore be that Onset-Rime is more 
beneficial for younger children who have not been exposed to so much phonics 
instruction. The older children reported in this thesis may have developed rhyming 
skills and therefore benefit from the methods that emphasise smaller units of 
phonemes providing more detailed support for attempting new spellings. These 
findings may also be linked to views regarding the best level for teaching literacy 
skills to children. For example, Solity (2000) argued against the views of Goswami 
and Bryant (1990) for the benefit of rime-based processing even in the initial stages
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of learning to read/write and proposed that grapheme-phoneme analysis should be 
taught at the start of formal instruction. Obviously, further research is necessary to 
determine the most appropriate method to use at different stages of literacy 
development; nevertheless, the findings reported in this thesis are consistent with the 
general view of the benefit of formal instruction in phonology (eg, Bryant and 
Bradley, 1985; Torgesen et al, 1992). At the same time, however, the results caution 
against the general use of such methods without the prior assessment of the level of 
phonological weaknesses experienced. A child with severe phonological processing 
deficits may benefit firom alternative strategies to support learning.
The multisensory method of SOS proved to be the best method for only two 
individuals in all the studies, again an unexpected result. The argument that a 
method relying on several processing systems is more likely to result in greater 
learning than methods relying on a single processing area (for example, see 
Gillingham and Stillman, 1956) appeared not to be the case with most of these 
individuals. Interestingly, the bi-modal method of LPhCWC developed for 
Intervention Study 3 worked well either for those who were hyperactive or for those 
whose cognitive test scores were generally low across all tests (implying low general 
ability). Again, this method is likely to have spread the information load across 
visual and phonological processing systems thereby reducing the reliance on a single 
area of functioning. The main difference between the multisensory method of SOS 
and the bi-modal method of LPhCWC is the emphasis on motor involvement. SOS 
requires the simultaneous writing and verbalising of the letters of the word. It is 
possible that the motor element of SOS could interfere with the processing of the 
letter names, for some children. As in the Brooks and Weeks (1999) work. Tracing, 
with its emphasis on motor elements, did not lead to improved learning compared to 
other methods.
At this point it is relevant to consider some of the issues raised in Kavale and Fomess 
(1987) on modality teaching since they might help reveal some of the areas causing 
concern in these current studies. Kavale and Fomess (1987) argued that establishing 
the superiority of a modality was fraught with difficulties since there were no 
standard means of determining modality strength. In other words, no standard tests
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or cut off points confirmed superiority. Furthermore, the assessment measures used 
for determining the strengths often did not meet demands of reliability and validity. 
Although some of the children in the studies reported in this thesis did benefit from a 
match between teaching method and stronger processing system, the results 
highlighted the difficulties of making judgements on cognitive functioning. It 
became clear through the studies that tests classified as accessing phonological or 
visual processing systems might, at times, be testing differing constructs. For 
example, the BAS Recall of Designs scores were often at variance with the other 
visual processing scores. Although mean visual scores were calculated with and 
without the Recall of Design scores and showed no alteration in overall stronger 
processing, this discrepancy highlights the difficulties acknowledged by Kavale and 
Fomess in drawing conclusions about superior cognitive processing.
The same authors continued by arguing that it is not possible to classify teaching 
methods as primarily auditory, visual or kinaesthetic, since all modalities are 
involved in the teaming process. Although most processing systems will be 
activated when attempting to leam a new word, the aim of the studies performed as 
part of the current work, was to encourage the child to leam the word by focussing 
on either the visual, sound, semantic or tactile qualities of the word. Kavale and 
Fomess’s (1987) conclusions do have some resonance in these current studies, 
however they based their arguments on studies that had mixed age ranges or no 
reported ages. It appears, from the current findings, that this is likely to make any 
conclusions regarding the benefits of modality teaching more unreliable (for further 
discussions of age effects see Section 5.2).
As discussed in the general Introduction, field based research will be affected by 
variables that cannot be controlled and therefore have to be accounted for when 
considering the data gathered. In these current investigations, it was not possible to 
control the effects of previous teaching. The majority of children across the studies 
leamt most words in the Phonics condition. One possible explanation for this could 
be that those children had been exposed more to Phonics in their normal classroom 
teaching. However, this argument is not supported by the ISl children, the majority 
of whom leamt most in the LCWC condition, a method not used in their school. As
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previous research has shown, studying how children leam is complex and as the 
current studies revealed, studying teaming in children becomes more difficult as they 
get older. Nevertheless, what these studies have clearly shown is that children do not 
all leam in the same way or benefit firom the same teaching methods and therefore 
will not all thrive under a regime that offers the same teaching experience for all. 
They have also shown how literacy-disabled children’s teaming becomes more 
difficult to understand as children get older and is more likely to be affected by other 
issues.
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6.2 Classroom practice
The National Literacy Strategy has attempted to provide uniform substance to the 
literacy teaching in this country, but still children are suffering literacy failure. It 
seems likely therefore that there is something more that children need from teachers 
to help them through the difficulties of acquiring literacy competency, and this could 
be more acknowledgement of each individual child’s learning style. In a talk in 
1924, Sammuel Orton stated “heredity and early environment determine limits only. 
That is, they determine potentialities or raw material, if  you will, not its products” 
(cited in Henry, 1998, p.7). ‘Potentialities’ imply that it is an interaction of factors 
that determines the ability of the individual.
Factors which the teacher can take account of in order to help a child maximise 
his/her learning are how to present the material to be leamt and how the child most 
effectively absorbs, processes and retains material. However, Calfee (1983), for 
example, argued that most children with a reading difficulty “reflect an instmctional 
dysfunction rather than a constitutional shortcoming of the child” (p.26) and Ehri 
(1989) proposed that “inadequate instmction spawning limited reading and spelling 
development and limited phonological awareness is the primary cause of dyslexies’ 
reading disability” (p.356). Equally, Solity (2000) argued that there is ample 
evidence children fail to attain adequate literacy skills because of environmental 
factors. Solity suggested the argument that failure to progress is the result of a 
teaming difficulty of constitutional origin is a “promoted and reinforced myth in 
education” (p.47) directing the focus of failure onto the individual and away from the 
teacher, thereby removing responsibility from the teaching system. This position 
suggests that early cognitive assessment would not find pattems in thinking 
responsible for failure since failure is an artefact of teaching. Solity (1996) argued 
that assessment merely accesses information on what the child has been exposed to 
in terms of literacy, rather than tapping a constitutional ability: “phonological 
awareness merely parallels parental input and reflects the varying nature of parental 
support once children start school” (p. 149). Therefore, he argued, using a tool such 
as the Phonological Assessment Battery (Frederickson et al, 1996) only accesses 
input, not predetermined ability.
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In a similar vein, Henry (1998) suggested “this dysteachia is not because teachers do 
not want to teach children to read, but because so many teacher preparation programs 
do not prepare them to teach reading adequately” (p. 16). In an address to a U.S. 
Senate Committee, Lyon (1998) stated “ if teacher preparation in the area of 
language and reading is expected to become more thoughtful and systematic, 
changes in how teaching competencies and certification requirements are developed 
and implemented is a must” (no page given.)
An alternative explanation to the above stance is that literacy failure results from a 
constitutional factor. The two definitions of dyslexia provided in the general 
Introduction (Section 3) present dyslexia as “a language-based disorder of 
constitutional origin” (Orton Dyslexia Society, 1994) and “frequently inherited” 
(Turner, 1997). Both these definitions promote the argument that reading and 
spelling difficulties evident in dyslexies result from biological and cognitive factors 
rather than caused through poor exposure to print, poor opportunities or poor 
teaching. There is evidence that literacy-disabled children do have constitutional 
differences which may be responsible for their dyslexic difficulties (see for example 
Fisher and Smith, 2001; Shaywitz et al, 2002). Unlike the previous argument, early 
cognitive testing would be able to detect this difference in the thinking of young 
children with an inherited disposition (for further discussion see Fawcett et al 1998; 
Fawcett et al 2001).
The third view is that reading difficulties in children are constitutional in origin but 
can be alleviated by appropriate teaching. Brooks and Weeks (1999), from their 
findings, would argue that appropriate teaching requires account to be taken of the 
individual’s constitutional make-up. This argument, therefore, subscribes to the 
assessment of cognitive skills. However, their data implied also that factors in the 
classroom, such as lack of attendance to the individual nature of pupils and type of 
instruction offered, contributed to learning difficulties. In support of this argument, 
Hatcher et al (1994) indicated that children’s improvements in reading were related 
to the nature of the instruction they received. Similarly, Lundberg (1994) and 
Cunningham (1990) showed appropriate instruction prevented learning difficulties, 
as predicted from children’s initial attainment scores, and even helped them make
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better progress than children a year older. Finally, if  initial assessments identify 
children as ‘at risk’ of dyslexia/literacy difficulties, Fawcett et al’s (2001) findings 
suggested that appropriate early intervention can lead to fewer children eventually 
presenting with literacy difficulties.
The findings of the research presented in this thesis lead to the conclusion that 
assessment is the key component in identifying the cognitive strengths and 
weaknesses of the individual, which then forms the basis on which an appropriate 
teaching programme can be developed. These data supports the third, more 
moderate view that literacy failure results from a combination of both constitutional 
and environmental factors. The argument proposed by this work therefore is that 
there are constitutional factors that can be identified by appropriate cognitive 
assessment. Teaching should use the findings from cognitive assessment to target 
the stronger processing systems in order to maximise learning potential. This 
approach should not supersede the teaching of weaknesses or skills necessary for 
literacy learning, only to help support learning. The first Intervention Study school, 
for example, showed that by capitalising on the individual’s strengths, areas of 
weaknesses might have been improved, contributing to the successful learning of 
those involved. These findings therefore point to this approach being best classroom 
practice (for more detail on their teaching methods see the next section, 6.3).
Other work has suggested that not only do teachers need to take account of the 
thinking of the individual, but the individual also needs to understand the way they 
think. Gettinger (1985) found that children with specific spelling problems made 
better progress when they were actively involved in a learning strategy than when the 
same routines were imposed by teachers. Through the involvement of the pupil, 
learning can become a metacognitive ability, advancing from a process by which 
specific skills are leamt to developing an understanding of the process of their own 
learning; what Gaskins and Baron (1986) called ‘thinking factors’. This 
metacognitive skill of understanding one’s own learning and thinking processes, 
appears to develop in some children but not in others. In the current studies, most 
of the children were able to articulate which method they felt was the most helpful to 
their own learning, with some individuals feeling very strongly in favour of certain
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methods and against others. The overall feeling was that this type of teaching 
approach was useful. One individual, having heard positive feedback on the teaching 
from a peer, actually asked to be included in the research programme! Similar verbal 
reports were discussed by Brooks and Weeks (1999). Their children also felt that 
this strategy approach helped them significantly in their learning of spellings.
6.3 Best practice
The first Preliminary Investigation showed that while the majority of teachers felt 
their method choices were guided by the characteristics of the child, many still used 
other factors to teach spelling. It is noteworthy that, in the one study that did not 
show some level of improvement following intervention (i.e. in the first Intervention 
Study), the school did consider child-based characteristics as a vital component in the 
teaching strategies offered. This study took place in a small day/boarding private 
school for dyslexic children, run by an educational psychologist. The children, 
predominantly boys, entered the school from 7 years onwards (leaving at 13 years), 
having had a full psychological assessment. On entry, assessment, together with 
reading and spelling attainments, directed the placement in appropriate groupings 
(the groups were not based on age). The learning groups were small and headed by a 
main teacher. Literacy skills were heavily focussed upon each day, starting with 
spelling learning, working in pairs, involving testing and correcting their partner for 
about 10 minutes, then an intensive session of spelling learning using SOS, lasting up 
to 30 minutes followed. In general classroom English work, any spelling mistakes 
were corrected using a phonics approach. In other curricular areas, meaningful 
aspects of words (e.g. semantic elements, rules) were used for correcting spelling 
errors. The children were taught in small groups, partnerships and occasional one-to- 
one teaching, when appropriate. The teachers were aware of the cognitive 
background of each child and took account of this when devising lessons, though 
they did not specifically teach using a cognitive/teaching match approach. The 
responses of these children were interesting in that they did not replicate the Brooks 
and Weeks (1999) Group Study findings. The children in the non-intervention 
condition showed an impressive learning rate for any children, let alone children for 
whom spelling had been so difficult. In comparison to the control group, the
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intervention children sho'wed little extra benefit from the best teaching approach 
offered to them, suggesting that this strategy could offer no more than the approach 
used in school already.
The majority of children in the single-case Intervention Studies (IS2 and 3) also 
came from a small private school for dyslexic children. The school was a day and 
boarding school for boys aged between 9 and 18 and was run by a head teacher with 
no psychology background. In the majority of cases, children came from specialist 
schools and entered with an educational psychologist’s report. Children were placed 
in classes by age and taught literacy skills by specialist teachers in small groups 
using whatever method the teacher deemed appropriate. Such literacy lessons lasted 
for the normal 40-minute lesson period. If necessary, children received one-to-one 
teaching to support these group sessions. There was no structured outline of how 
literacy skills should be taught since it was felt better for the teacher to decide. There 
was no structured system for backup of spelling training in general curricular lessons. 
Given the improved responses presented by most of these single-cases, an argument 
could be made that the lack of improvements in ISl were not simply due to factors 
such as specialist school, small class size and/or specialist teachers. Rather, the 
results from ISl indicate that it is something about the teaching the children were 
receiving that was as good as or better for the individuals than the intervention, since 
this appears to be the main difference between the two schools. The way literacy 
teaching was organised in the ISl school, and the awareness of each child’s profile, 
was likely to have contributed to the success of these children. Along with this, the 
system of backing up spelling instruction in each lesson, so that it was not an isolated 
activity that was only of importance when ‘doing spelling’, reinforced not only the 
importance of spelling but also its actual learning. The approach of offering spelling 
learning using a variety of different methods in different lessons throughout the day 
again appeared to act as a reinforcer. The teaching of spelling in small bursts may 
make less demands on the child. It also could be that it is more effective to prescribe 
methods for teachers to use (while taking account of the individual) rather than 
leaving the approach up to the discretion of the individual teacher, even if  specially 
trained.
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The evidence provided by the above studies can be used to make some tentative 
suggestions for best practice. Taking account of the individual’s learning style when 
teaching appears important. For example, it seems unhelpful simply to offer 
multisensory teaching in isolation; a more precise pedagogy is required. Using one 
approach for all children irrespective of their profile could be equally unhelpful. 
These studies have shown there is no one method which is best for all children. 
Equally, it is apparent that leaving it up to the individual teacher to determine 
teaching approach, whether specially trained or not, may not be helpful, since 
teachers are not entirely aware of their own approaches. Consistent with the views 
expressed in the previous section of the discussion, teaching training programmes 
may need to be revised if teachers are to make such complex pedagogical decisions.
The National Literacy Strategy (NLS) offers prescribed literacy teaching so that the 
individual teachers do not have to decide how or what to teach. It allocates an hour 
each day to literacy learning, although this is not intensive teacher-pupil contact. 
However, what the Literacy Strategy takes no account of is the individual profile of 
each child, instead giving blanket prescriptions for the teaching of spelling. The NLS 
also does not promote the importance of spelling teaching/learning across all 
curricula, instead it propagates the notion that ‘spelling’ is an isolated activity just 
relevant in the ‘Literacy Hour’. Small bursts of spelling learning throughout the day, 
as happened in the studies and at the Intervention Study 1 school, might also be more 
productive than the intense focus of 1 hour, as prescribed. The counter argument to 
this is that there are not sufficient resources to implement the procedures outlined to 
which the only response is that the Government has to make choices: does it accept 
that a certain percentage of children will continue to fail when they were not 
predestined to do so or does it allocate more resources? Researchers in this field do 
not have the power to make these types of decisions but they are in a position to 
highlight, using evidence gained jfrom scientific examination, what is beneficial for 
literacy learning children.
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6.4 Critical analysis of this research
The aim of the work presented was to provide clarity regarding several issues raised 
by Brooks and Weeks (1999) and to this end it achieved its aim. The research 
clarified the effect of age on the benefits of teaching to cognitive profile and revealed 
the possible effects of poor attention on learning. The teaching, offered as part of the 
research, benefited the majority of children involved in that most learnt many new 
spellings.
However, as has been discussed throughout this thesis, further questions have been 
raised by this work that need to be addressed by future research. Attempting to 
develop a concise battery of tests for use in the classroom for assessing children’s 
cognitive strengths may have resulted in either limited or misleading information 
regarding the relevant processing systems. It is likely that more extensive cognitive 
testing would have been more informative and in some cases led to more precise 
matches between profile and best learning method. However, as has been discussed 
earlier, this approach is likely to have rendered the testing unsuitable for classroom 
use and therefore would not be undertaken by teachers to inform best practice.
With regard to the specific tests chosen to be used in these studies, most appeared to 
provide accurate cognitive information. But, in respect of the phonological 
processing tests, the results may have led to a misleading picture. The literature, for 
example, indicates that the ability to tackle tests of Spoonerisms can be improved by 
teaching while underlying spelling difficulties remain. Instead, tests of non-word 
repetition, for example, appear to be less affected by teaching (Reason and Morfidi, 
2001) and therefore may have been more useful in developing the ability profiles. 
Further research looking at teaching to cognitive profile, would therefore benefit 
from a more extensive range of tests and the inclusion of other phonological tests, for 
example non-word repetition tests, whose results cannot be so easily altered by 
previous teaching.
While the method of averaging test scores to establish superior processing did 
provide a quick and easy method of making this judgement (one of the aims of the
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research), it did not allow the development of a detailed analysis of the individual’s 
specific areas of strength and weaknesses. This was a particularly salient problem 
when considering phonological processing in that the majority of individuals showed 
superior phonological to visual processing, as judged by the averaged processing 
score, a surprising finding since these were individuals for whom spelling learning 
was delayed. When examining the individual test scores however, individual test 
results did reveal variation in ability, most children achieving a low score in at least 
one test and better scores in the others. This could have been due to separable 
phonological systems/processes being measured by the different tasks and, hence, a 
child having relatively good phonological skills in certain areas but not in others. If 
this interpretation is correct, then appropriate teaching strategies may be better 
determined by considering individual test scores rather than averaging across similar 
hypothesised processing areas. Further research in this area should consider whether 
averaging test score results reduces the richness and possibly accuracy of judgement 
regarding superior areas of processing.
The spelling lists used in the current studies were developed by trialling and testing 
spellings on spelling age matched children. This led to the formulation of two 
groups of spellings for spelling ages 8-10 and 10-13 years (the chronological ages of 
the children across the intervention studies ranged from 9:2 to 15:1) with the aim that 
the words to be learnt were, on average, just beyond each child’s current level of 
spelling ability. While the children predominantly leamt well across most conditions 
using this approach (other than Do.F and M.W. in Study 3) this was not always 
reflected in increased spelling ages. It may have been that the spellings, for some, 
were set at an inappropriate level. Had spelling lists been developed for spelling 
ages 5-8 years (Do.F had a spelling age of 7:4; M.W 5:7) more improvements might 
have been evident in the final spelling test results. Brooks and Weeks alternatively 
taught spellings to 6-8 years old that were used in the spoken language of 5 year olds 
and as such may have matched the spelling ability of the individuals more precisely 
thus leading to more generalised learning. Further research in this area may benefit 
firom developing a greater spelling age range of spelling lists and possibly being 
more selective with regard to the words chosen (i.e. including more words used in 
the spoken language of those being studied).
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In conclusion therefore, this work has furthered our understanding of the usefulness 
of taking account of the abilities and difficulties individuals present with when 
learning to spell. Using a blanket prescription of multisensory or phonically based 
spelling programme may leave some children struggling and falling behind there 
own individual potential. However, the field would benefit from further research 
being undertaken to consider whether previous teaching could have masked the 
accuracy of the information provided by phonological tests used in this current 
research. Equally, developing a method for providing concise but useful cognitive 
data for teachers to use in the classroom would help encourage teachers to assess 
individuals before embarking on teaching programmes. Lastly, providing a greater 
age range of spelling lists might help ensure that all children have a chance of 
increasing their spelling age using this cognitive match teaching approach. Having 
taken account of the methodological problems with this work and considered what 
future research might focus on, it is important not to overlook the information gained 
from this work. In previous work in this field little attention has been paid to the 
benefits of matching cognitive profile to teaching methods, or to the disruptive 
effects of attention on learning. Some work has examined the effects of poor self­
esteem (see for example Edwards, 1994) and lack of early diagnosis, but little work 
has contrasted the learning patterns of spelling disabled individuals at differing ages. 
This work hopefully therefore both clarifies issues raised by previous research and 
provides pointers for future research (for further discussion on future research see 
Section 7, Discussion).
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Section 7: Future research
The research reported in this thesis has identified further questions that need to be 
considered in future research. A comparison of Brooks and Weeks (1999) and the 
findings of the present research indicate that the age of the learner may be a vital 
characteristic in the determination of successful intervention method and /or teaching 
strategy. This factor requires further investigation to determine whether age and/or 
stage of development may be important or whether the previous learning experiences 
of the individual influences outcome. Such research questions would naturally lead 
to longitudinal designs, though the length of such a research programme needs to be 
considered. Alternatively, cross-sectional designs may be used to contrast 
emotional/behavioural factors in younger children with the effects of these same 
factors in older individuals. Finally, categorisation of individuals based on reported 
experience of learning would provide a means to assess the impact of this factor on 
older learners.
As well as the importance of age in considering the match between assessment and 
appropriate support, the research has also highlighted potential effects of abnormal 
levels of hyperactivity. Abnormal teacher-rated hyperactivity may be related to 
attention deficits and/or emotional/behavioural disorders. High levels of 
hyperactivity may effect cognitive test results, possibly causing the inaccurate 
interpretation of the individual's cognitive status. Alternatively, the short periods of 
teaching used in the present intervention research may be most appropriate for 
individuals with high hyperactivity levels, leading to all methods being equally 
successful, irrespective of the cognitive areas upon which they focus. Further 
research is necessary to study each of these issues. A comparison of children with 
attention deficit disorders (ADD) and emotional and behavioural disorders (EBD) 
should allow future research to specify the locus of the effect, particularly if  younger 
(e.g. 6-8-year-old children, as used in Brooks and Weeks, 1999) children are 
considered and precise assessment of difficulties are undertaken. The high 
correspondence with hyperactivity, rather than other aspects of the Strengths and 
Difficulties Questionnaire, such as conduct problems, seems to indicate that 
hyperactivity may be the important factor; however, a comparison of different
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individuals with differing assessment profiles is needed to support this interpretation. 
For example, consideration of children with attention deficits with or without 
accompanying hyperactivity, together with EBD children with or without co-morbid 
impulsive behaviour. Such research can be used to inform practice by employing 
two approaches to assessment: the standard procedure of administering an 
assessment package in one session compared to staggering administration across a 
two or more shorter assessment sessions. Similarly, a comparison of learning 
following teaching sessions of differing length, but using the same learning strategy, 
would clarify whether individuals with poor attention learn better in small bursts due 
to restricted demands on attention. Given the results of the single-case research 
presented in this thesis, such future research should include a comparison of 
multisensory teaching with methods that focus on a single processing system to 
investigate whether spreading the processing load across several modalities is less 
demanding for individuals with poor attention.
An unexpected finding fi*om these studies was the proportion of individuals with 
dyslexic type difficulties who had better phonological than visual processing.
Several explanations have been discussed in this thesis, each of which suggests 
further research. One possibility is that these children have undergone large amounts 
of phonics-based teaching to overcome weaknesses often associated with dyslexia. 
Such remediation procedures may have boosted their phonological processing 
ability, or phonological awareness, but may not have led to a corresponding 
improvement in spelling (given the lag in spelling ages compared to chronological 
age and general ability). Such cognitive/linguistic skills areas have been shown to be 
amenable to improvements. For example, Vellutino et al (1998) showed that 
phoneme awareness can develop as a result of deliberate teaching. However, the 
reverse has also been found, in which deliberate teaching leads to improvements that 
are not reflected in cognitive assessment measures (e.g. Thomson, in press) or where 
improvements in cognitive assessment measures may not generalise to gains in 
achievement scores (Reason and Morfidi, 2001). Comparisons of phonological skills 
and literacy ability pre and post specialist teaching that either concentrated on a 
phonics approach or on alternative methods of learning have been undertaken (cf, 
Hatcher et al, 1994), though the specific factors that lead to successful intervention
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have yet to be identified (see Torgesen and Davis, 1996; Wise, Ring and Olson, 
1999). Research assessing 6-8-year-old children (the specific ages covered in 
Brooks and Weeks, 1999) and charting changes in literacy, phonological and visual 
skills over subsequent years should identify whether initial phonological and/or 
visual skills predict future benefits fi*om school-based teaching that focus on sounds 
within words. The evidence discussed in this thesis suggests that those 6-8-year-old 
children with initially poor phonological relative to visual skills may show 
improvements in phonological processing following a phonics-based method, but are 
less likely to generalise these benefits to spelling. This will lead the phonological 
skills utilised in the teaching method to develop and become superior to visual skills, 
but weaknesses in spelling will remain unless specifically targeted by the 
intervention. Such children should show benefits from phonological-based teaching 
that does not generalise beyond the skills/word specifically used in the training.
These children should contrast with those 6-8-year-olds who show evidence of 
relatively good phonological skills and of generalisation to spelling skills following 
phonics-based interventions.
Alternative explanations for the number of individuals presenting better phonological 
than visual skills focuses on the assessment tests. In the majority of cases studied as 
part of this research, variations in different phonological and/or visual test scores 
were apparent (see Section 6.4 for further discussion). An individual may be 
performing well in one phonological/visual test but not in another. This may lead to 
inappropriate averaging across these potentially differing areas of processing. For 
example, Wagner and Torgessen (1987) discuss the possibility that an understanding 
of the relationship between written symbols and sounds, the processes involved in 
storing sounds and the ability to retrieve/produce sounds contribute differently to 
literacy skills. Similar viewpoints have been expressed for visual processing skills 
(see review in Everatt, 2002) and have lead to the criticisms of modality teaching 
made by Kavale and Fomess (1987). The findings reported in this thesis for 
differential improvements in rapid naming versus short-term phonological memory 
amongst dyslexies compared to matched controls may be consistent with the 
interpretation that such skills can improve independently and, therefore, should be 
assessed separately. Further studies that specifically assess different phonological
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skills areas (awareness, short-term storage, manipulation and production) should 
indicate whether one measure of phonological processing more accurately taps into 
the phonological areas that lead to success in phonics teaching programmes. Similar 
assessments of visual areas (eg, visual recall, visual search, speeded matching tasks 
and visual-motor coordination) should also inform the assessment-teaching match 
procedures. The factor of speed of processing should be assessed independently in 
subsequent studies, since the assessment tests used in the present research could also 
be categorised according to their requirement for speeded responses or not. 
Processing speed has also been proposed as a factor independent of phonological and 
visual processing (Stein, 2001; Wolf and O'Brien, 2001) and automatization may 
play an important role in most complex skills learning including literacy learning 
(Fawcett and Nicolson, 2001). Although such comprehensive assessment batteries 
are unlikely to be practical for classroom use, and hence were incompatible with one 
of the stated aims of the current research, they may lead to short-form assessments 
that are appropriate for children across a wide age range and with very different 
learning difficulties.
A further aspect of the present research should also lead to further investigations.
The use of semantic components of words in the learning of spelling was the best 
teaching strategy for the oldest individual in the single-case intervention studies.
This individual had a WISC Similarities score that was more than two standard 
deviations above the mean, indicating an individual with a very high level of verbal 
analytical skills. This may have led to a positive interaction between this highly 
developed skill and the learning strategy, and suggests the need for further 
investigations of the link between high verbal ability and semantic-based teaching 
methods. This could be undertaken by comparing the learning of spellings using 
strategies involving morphology, rules (as in Brooks, 1995) and semantics (as in the 
second Intervention Study reported in this thesis) in individuals with high and low 
verbal ability. This strategy may be particularly useful for children with dyslexia, 
given the evidence for intact semantic skills amongst this population (Nation and 
Snowling, 1997). It would seem appropriate for such further research to contrast 
dyslexies with children with low vocabulary/semantic skills but average-to-good 
phonological awareness and, as in the present research, focus on age-differences.
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Such contrast groups are suggested by the research evidence that indicates 
differences between dyslexies, poor comprehenders and children with persistent oral 
language impairments (Goulandris, Snowling and Walker, 2000; Nation and 
Snowling, 1998) and research which suggests that an understanding of morphology, 
for example, is related to spelling skills in older children (see Nunes, Bryant and 
Bindman, 1997).
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Conclusion
Brooks and Weeks (1999) undertook a series of studies looking at how to improve 
children’s learning of spelling above normal expected rates and found spelling ages 
could be increased if teaching methods relied on the cognitive strengths of the 
individual. The series of studies presented in this thesis aimed to follow up issues 
raised by their work. The studies involved a series of Preliminary Investigations 
which then laid the basis for the main Intervention Studies.
The Preliminary Investigations established that teachers generally do not rely on the 
cognitive strengths of the individual in order to guide their teaching methods choice. 
They also showed that children with poor reading test scores do not produce the 
same profile on cognitive testing, consistent with different groups of children 
showing variable profiles of strength and difficulties. Finally, evidence was 
presented that age may alter the relative deficits presented by dyslexic children in 
comparison to non-dyslexics. These findings provided the foundations for the main 
Intervention Studies. The main question guiding these studies was whether age 
could affect learning, rendering the Brooks and Weeks findings inapplicable to other 
age cohorts. All the Intervention Studies, therefore, comprised cohorts of children 
older than those observed by Brooks and Weeks.
The main studies can be divided into group and single-case designs. The two group 
studies investigated the efficacy of finding the child’s best method of learning 
spellings and then encouraging the child to use this method to support future spelling 
learning. One study used dyslexic children in a specialist school and found that the 
best method approach did not improve the intervention children’s learning compared 
to those using the normal classroom teaching. The second group study involved 
children in a mainstream school, none of whom had a diagnosis of dyslexia. The 
children in this study showed a significant improvement in their spelling ages once 
they were shown how they learned most effectively. Taken together, the 
implications of these two studies appear to be that either a school’s teaching 
approach used or difficulties leading to a the diagnosis of dyslexia (as opposed to no
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literacy difficulty) contributed to the differing responses, rather than age itself being 
directly responsible.
The two single-case studies used a similar approach to the Brooks and Weeks work, 
again focussing on older children. The results from these two studies showed that, 
although some children did learn using a method that corresponded to their cognitive 
profile, the findings were more variable than those reported by Brooks and Weeks. 
These studies suggest that age may be an important determinant in the identification 
of the most effective way to support learning. They also suggested that factors such 
as hyperactivity, potentially related to attention or general behavioural problems, 
may effect either cognitive profiling and/or learning in some children. In particular, 
children with abnormal hyperactivity scores showed much a lower correspondence 
between cognitive profile and teaching methods. These studies highlighted the 
possibility of a complex interaction of factors such as age, behaviour, teaching 
exposure and literacy difficulties reducing the benefits of matching teaching 
approach to superior processing systems. The data were, however, consistent with 
previous research in identifying individual differences between children in terms of 
the teaching strategy that led to the largest gains in learning.
Further areas of research were also identified as important. These included: (i) a 
consideration of different areas of phonological processing and tests that may access 
different aspects of this area of cognitive processing; (ii) an assessment of the impact 
of previous school tuition and its effects on profiling and remedation procedures; (iii) 
the comparison of additional subgroups of children displaying varying cognitive (e.g. 
phonological/visual/attentional processing deficits) and behavioural 
(hyperactivity/emotionality) profiles. Finally, the interaction between age/stage of 
development and these factors needs to be determined.
The results from this research can be used to inform best practice. Teachers need to 
have a clear understanding of the factors that interact with spelling learning. At least 
some of these factors may be specific to the individual child. While the cognitive 
match strategy is useful in supporting the learning of spellings, these findings do not 
preclude the remediation of weak areas (as used in the Intervention Study 1 school).
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However, the research clearly points to the importance of early identification of 
difficulties and effective support to prevent a possible downward spiral of 
difficulties. Nicolson (2001), for example, stated “Early school failure has 
devastating consequences -  emotional trauma, loss of self esteem, and family 
difficulties. Different children develop different coping strategies -  avoidance of 
academic work, clowning, disruption, truancy, withdrawal” (p. 17-18). Early 
appropriate support, involving the most effective teaching strategy targeted at the 
individual, should help to avoid such negative consequences that might themselves 
lead to further learning difficulties and educational failure.
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Appendices
Appendix 1 : Questionnaire used for Preliminary Investigation 1
TO ESTABLISH CURRENT PRACTICES IN THE TEACHING OF PUPILS 
WITH SPELLING DIFFICULTIES
Thank you for your help in this research investigating current approaches used in the 
teaching of spellings. This questionnaire is part of a larger study investigating the 
learning and teaching of spellings both to individuals who find spelling easy to master 
and those who don’t. Completed questionnaires should be returned to the address given 
on the enclosed envelope and at the end of the questionnaire by the May. Please 
answer every question and add to it overleaf if you feel appropriate.
Section A, About You
1. Are you a:- Special Needs Teacher □  Classroom teacher □  
Head Teacher □  Other, (please specify)
2. How many years have you been teaching?
Section B, About Your School
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3. What type of school do you work in? (please circle as appropriate)
LEA / Grant-Maintained / Independent / Voluntary-aided 
Special (specify) ______________________
Support Service (specify)
4. What is the age range of children? (please circle as appropriate) 
Infant / Junior / All age Primary / First School / Middle School
Other (specify)_______________________________________
Section C, Assessment
5. How do you decide what teaching resources/methods to use to teach spellings to 
a child with spelling difficulties? Tick more than one box if necessary.
Own experience □  Trial and Error (for eg monitor how the child responds to a
method) O Informal assessn lent of abilities/weaknesses d  Formal assessment 
of abilities/weaknesses of child □  Age of Child □  Educational psychologist
assessment/recommendation □
Other (specify)
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Section D, Teaching
6. Thinking about teaching children who are slow at spelling acquisition, could 
you outline why you might choose to use any of the methodologies below and 
with what type of spelling difficulty.
Type of 
methods
Method
used
Why might you use this method, e.g. 
good with individuals, good whole class 
method, good with complex words, age 
of child, indicated from cognitive 
profiling, etc? Please tick appropriate 
Box/es
What type of 
difficulty might 
you use this 
method with, e.g. 
visual,
phonological,
MED,
perseveration,
etc?
Good 
With for 
the
Individual
Good for
Whole
classes
complex
words
Age of  
child
Cog.
Profile
of
Child
Methods 
Based on the 
phonological 
construction 
of the word.
E.g.
Phonics
Eg, Onset- 
Rime/ 
Word 
Families
Other
(please
specify)
Methods 
focusing on 
motor 
reinforce 
ment
E.g.
Tracing
Other
(please
specify)
Methods
reinforcing
Visual
learning
E.g. Neuro 
Linguistic 
Programmi 
ng(NLP)
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Type of 
methods
Method
used
Why might you use this method, e.g. 
good with individuals, good whole class 
method, good with complex words, age 
of child, indicated from cognitive 
profiling, etc? Please tick appropriate 
Box/es
Good 
With for 
the
Individual
Good for
Whole
classes
complex 
words
Age of 
child
Cog.
Profile
o f
Child
What type of 
difficulty might 
you use this 
method with, e.g. 
visual,
phonological,
MLD,
perseveration,
etc?
E.g. Look- 
Cover- 
Write- 
Check.
Other
(please
specify)
Methods 
based around 
the semantic 
elements of  
the words
E.g. Words 
in Words
Other
(please
specify)
Multisensory
methods
E.g.
Simultan­
eous
Oral
Spelling
Other
(please
specify
7. Might you use several of the above methods on an individual child? 
N oD
Yes □
Why?
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Section E Summary
8. In conclusion therefore, do you select a method for teaching spellings primarily
on the basis of the features of the word or characteristics of the child? Word □  
Child □
1. If your answer to question 8 was the features of the word, please summarise
what features:-
10. If your answer to question 8 was the characteristics of the child, please
summarise what characteristics influence your choice of teaching method:-
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Section F, Added Thoughts
11. Please add any other relevant comments (attach sheet if necessary).
Thank you very much for your help.
Please return to Sally Weeks in enclosed envelope, by the 7*^  May 2001. 
Mrs S. Weeks
School of Human Sciences, Psychology Department,
University of Surrey,
Guildford,
Surrey,
GU2 5XH
The data you have supplied will be used only for research and not for any 
commercial purposes.
© Sally Weeks and John Everatt, 2001, of the School of Human Sciences, University of Surrey.
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Appendix 2 : Word lists used in IS’s
These lists show the list for the appropriate spelling age (as established through the 
piloting of spellings), words, whether categorised as regular or irregular, how many 
syllables in the word and whether any rules apply to the word (all used for later 
analysis).
ListB
Word list 1 for spelling age 8-10 years
Stay reg 1 syll
Strict reg 1 syll
Ghost irreg 1 syll words in words
Straight irreg 1 syll
Believe reg 2 syll ‘i before ‘e’
Tourist reg 2 syll morphology
Curtain irreg 2 syll
Require irreg 2 syll magic ‘e’ rule
Generous reg 3 syll
Minuscule irreg 3 syll
ADD
Express reg 2 syll words in words
Guilty irreg 2 syll
Scissors irreg 2 syll
Completion reg 3 syll ‘tion’ rule
Poetry irreg 3 syll words in words
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ListB
Word list 2 for spelling age 8-10 years
Fame
Thief
Gnat
Style
Surplus
Copies
Abscess
Receipt
Domestic
Efficient
ADD
reg
reg
irreg
irreg
reg
reg
irreg
irreg
reg
irreg
1 syll 
1 syll 
1 syll
1 syll
2 syll 
2 syll 
2 syll
2 syll
3 syll 
3 syll
magic ‘e’ rule 
T’ before ‘e’ rule
words in words 
‘y’ to ‘ies’ rule
‘F before ‘e’ rule
Result
Cautious
Praline
Gradual
Floatation
reg
irreg
irreg
reg
irreg
2 syll 
2 syll
2 syll
3 syll 
3 syll ‘tion’ rule
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ListB
Word list 3 for spelline age 8-10 years
Wink reg 1 syll words in words
Limped reg 1 syll ‘ed’ rule
Sphere irreg 1 syll words in words
Fierce irreg 1 syll T’ before ‘e’ rule
Purchase reg 2 syll words in words
Shifted reg 2 syll ‘ed’ rule
Stomach irreg 2 syll
Shoulder irreg 2 syll ‘words in words
Estimate reg 3 syll Magic ‘e’ rule
Existence irreg 3 syll words in words
ADD
Transform reg 2 syll words in words
Special irreg 2 syll
Centre irreg 2 syll
Million reg 3 syll words in words
Description irreg 3 syll ‘tion’ rule
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ListB
Word list 4 for spelling age 8-10 years
Pair reg 1 syll words in words
Catch reg 1 syll words in words
Guest irreg 1 syll
Board irreg 1 syll words in words
Achieye reg 2 syll ‘F before ‘e’ rule
Trainers reg 2 syll Morphology, words in w
Engine irreg 2 syll
Awful irreg 2 syll ‘words in words
Preyious reg 3 syll
Precocious irreg 3 syll
ADD
Problem reg 2 syll
Increase irreg 2 syll
Honey irreg 2 syll
Ultimate reg 3 syll magic ‘e’ rule
Alphabet irreg 3 syll words in words
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ListB
Word list 5 for spelling age 8-10 years
Cash
Shrill
Psalm
Knit
Pilfer
Driyen
Squatter
Soldier
Personal
Colossal
ADD
Require
Vicious
Shoyel
Frequently
Precocious
reg
reg
irreg
irreg
reg
reg
irreg
irreg
reg
irreg
reg
irreg
irreg
reg
irreg
1 syll 
1 syll 
1 syll 
1 syll
words in words 
words in words
words in words
2 syll Words in words
2 syll words in words
2 syll Morphology, words in words 
2 syll words in words, T’ before ‘e’
3 syll 
3 syll
2 syll 
2 syll
2 syll
3 syll 
3 syll
Words in words
magic ‘e’ rule 
Words in words 
words in words
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List A
Word list 1 for spelling age 10-13 years .
Mould
Taut
Psychic
National
Generous
Manager
Characters
Minuscule
Charisma
irreg
irreg
irreg
reg
reg
reg
irreg
irreg
irreg
1 syll
1 syll
2 syll
3 syll 
3 syll 
3 syll 
3 syll 
3 syll 
3 syll
words in words
words in words 
words in words
Institution reg 4 syll 
ADD
“tion” rule, words in words
Magnificent reg 4 syll
Receptionist irreg 4 syll Morphology, words in words
Immediate irreg 4 syll Words in words, ‘e’ rule
Qualification reg 5 syll “tion” rule.
Inconyenient irreg 5 syll Morphology
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List A
Word list 2 for spelling age 10-13 years
Mousse irreg 1 syll
Shrewd irreg 1 syll words in words
Cautious irreg 2 syll
Gradual reg 3 syll
Completion reg 3 syll ‘tion’ rule
Refreshment reg 3 syll words in words
Floatation irreg 3 syll ‘tion’ rule, words in words
Efficient irreg 3 syll
Poetry irreg 3 syll words in words
Ventilated reg 4 syll 
ADD
Morphology
Accommodate reg 4 syll magic ‘e’ rule
Inyitation irreg 4 syll “tion” rule.
Geography irreg 4 syll Words in words.
Indiyidual reg 5 syll words in words
Appropriately irreg 5 syll Morphology
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List A
Word list 3 for snelline age 10-13 years .
Khaki irreg 1 syll
Launch irreg 1 syll
Praline irreg 2 syll
Estimate reg 3 syll Magic ‘e’ rule, words in words
Presently reg 3 syll words in words
Gardener reg 3 syll morphology, words in words
Broccoli irreg 3 syll
Allegiance irreg 3 syll words in words
Existence irreg 3 syll words in words
Generation reg 4 syll ‘tion’ rule
ADD
Infestation reg 4 syll “tion” rule.
Calendar irreg 4 syll Words in words.
Necessary irreg 4 syll
Examination reg 5 syll ‘tion’ rule
Supercilious irreg 5 syll words in words
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List A
Word list 4 for spelling age 10-13 years
Mauye
Fraught
Tawdry
Preyious
Ultimate
Recorder
Elephant
Acceptance
Precocious
irreg
irreg
irreg
reg
reg
reg
irreg
irreg
irreg
1 syll
1 syll
2 syll
3 syll 
3 syll 
3 syll 
3 syll 
3 syll 
3 syll
words in words
magic“e”rule, words in words 
words in words
words in words
Familiar reg 4 syll words in words
ADD
Disintegrate reg
Demonstrating reg
Catastrophic irreg
Illumination reg
Camaraderie irreg
4 syll 
4 syll
4 syll
5 syll 
5 syll
magic“e”rule,words in words
‘tion” rule
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List A
Word list 5 for spelling age 10-13 years .
Moult irreg 1 syll
Shun irreg 1 syll
Usurp irreg 2 syll
Location reg 3 syll “tion” rule
Belonged
words
reg 3 syll “ed” rule, words in
Uniform reg 3 syll words in words
Labyrinth irreh 3 syll
Delicious irreg 3 syll words in words
Genuine irreg 3 syll
Infestation reg 4 syll words in words, “tion” rule
ADD
Conyenient reg 4 syll
Psoriasis irreg 4 syll
Necessary irreg 4 syll
Contemporary reg 5 syll
Ecclesiastic irreg 5 syll
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Appendix 3: Information given to the teaching assistant for Intervention Study 
1
RESEARCH ON TEACHING AND LEARNING SPELLINGS 
Notes for teachers and assistants.
Method for finding the best way for a child to learn spellings
-The appropriate set of three spelling lists is chosen for the child depending on 
his/her spelling age achieved in the HAST.
The order of the lists must be randomly assigned.
-Each day for two weeks he/she tries to spell the words from the current list by 
writing them down. The number of words spelt correctly each day is marked on a 
graph. If a mistake is made, the word is taught in the way given in the current 
teaching method.
-If the child does not get 8, 9, or 10 words spelt correctly after 10 sessions that 
programme is abandoned and another started. If the child does achieve the target of 
8, 9, or 10 correctly spelt on two consecutive occasions then the next 5 words fi*om 
the list is given to the child until the 10 sessions are completed.
-At the end of the 6 weeks, when all three methods have been given to the child, the 
child and teacher compare the graphs to see the child’s best learning method - the 
higher graph is the best i.e. the one showing the most learning.
-The child is then told he/she must use this method, because it is the best one for 
him/her, when he/she is learning all new spellings. A record book is given to each 
child and this is where the child records all new words learnt by this method. The 
teacher checks this book once a month to see that the child is learning new spellings 
this way. When checking the book the teacher goes over the best method with the 
child to reinforce the importance of using this method to leam new spellings.
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STUDY NUMBER: 4
CHILD’S NAME:
DATE OF BIRTH:
WORD SET : (dependent on HAST spelling age)
LIST NUMBER:
TEACHING METHOD:
o
u
15
14
13
12
11
10
9
8
7
6
5
4
3
2
1
0
ACHING SESSIONS
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TEACHING AND LEARNING SPELLINGS
Look-Cover-Write-Check (LCWO
Ask the child to write the spellings for this week.
For each word that is wrong, write the word correctly on a white board. 
Ask the child to look at it carefully - allow about 10 seconds. Cover the 
word. Ask the child to write it out. Ask the child to check his/her 
spelling with the correct spelling and talk about any mistakes.
Simultaneous - Oral - Spelling.
Ask the child to write the spellings for this week.
For each word that is wrong, write the word correctly on a white board; 
say each letter name as you write it. Ask the child to write the word and 
say each letter’s name as it is written. Ask the child to say the whole 
word and check it is right against your own word.
Phonics.
Ask the child to write the spellings for this week.
For each word that is wrong, spell out the word using a white board.
Say each sound in the word such as b i g (in big), s t ay in (stay) 
and w i n t e_r (in winter), and y acht (in yacht). Say the whole word. 
Use this method for all words in the list whether regular or irregular.
Ask the child to say the sounds in the word and the whole word just as 
you have done. Ask the child to write the word. Check it is right.
Please photocopy anv materials.
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Appendix 5 : Other teaching method details
NLP (Neurolinguistic Programming)
Try to get the child to think visually and to see things and words by 
saying that we all have a camera in our heads which lets us remember 
things as if  a picture was taken.
Ask the child to see his/her bedroom in his head. Ask the child to see 
and tell you details such as where the bed is, the shape of the window, 
how it opens....
You need onlv do this “seeing work” the first time.
Ask the child to write the spellings for this week.
For each word that is wrong, write the word on a white board. Hold the 
word 3 feet in front of the child so he/she can see it, about 1 foot to the 
left of the child’s face and about 1 foot above the child’s face.
Talk about the word while it is held there - its meaning, its shape, bits 
that stick up or down (eg like long ),words that are in the word (like 
or in word), beginnings or ends of the word (like playing)........
Ask the child to write the word and check it is right.
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Onset-Rime
Ask the child to write the spellings for this week.
For each word that is wrong, spell out the word using letters written on a 
white board. Show the child how the word can be broken into sounds by 
covering parts of the word. (  page has the sounds p ^ ) .  Say, 'We can 
break up the word and listen to its sounds like this (p age). I f  we put the 
pieces together the word is (page).
Ask the child to break up the word, say the sounds in the word, say the 
word and put the sounds together, as you have done.
Words can be broken up into beginnings and ends:- 
(if they have one beat or syllable)
p age / page pi ay / play
b ig / big sch ppl / school
(if they have more beats or syllables)
1 et = t ^  / letter 
h e = 11 o / hello 
g ood = b ye / goodbye 
w in = t er / winter 
t o = m or = r ow / tomorrow
Tracing.
Ask the child to write the spellings for this week.
For each word that is wrong, write the word on a card with letters 2 
inches high. The word is written on sandpaper, so the word can be felt. 
Ask the child to trace over the letters with his/her index finger as if  
writing them. Take the word away and ask the child to write it out. 
Point out any mistakes made.
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Look - Say.
Ask the child to write the spellings for this week.
For each word that is wrong, write the word correctly. Ask the child to 
look at the word carefully, allowing about 10 seconds, then say the 
whole word.
Semantics
Ask the child to write the spellings for this week.
For each word that is wrong, the child should be shown the word written 
on the white board.
Semantic features of the word should be discussed such as words within 
words, spelling rules abided by or broken by the word’s spelling, 
morphological components and prefixes and suffixes that the child will 
have been taught by this stage which change the possible meaning of the 
word.
For example, the word “estimate” should be taught using the semantic 
features of the magic “e” rule and words in words. Not all words have a 
clear semantic feature so in these cases the child should be encouraged to 
think about anything features that had salience to them.
The word is then taken away and the child told to write the word down.
Look Phonics Cover Write Check (LPhCWC)
Ask the child to write the spellings for this week.
For each word that is wrong, write the word correctly on a white board. 
Ask the child to look at it carefully - allow about 10 seconds. Spell out 
the word using letters written saying each sound in the word such as 
b i g (in big), s t ay in fstav) and w i n t er  (in winter), and y acht 
(in yacht). Say the whole word. Use this method for all words in the list 
whether regular or irregular. Cover the word. Ask the child to write it 
out. Ask the child to check his/her spelling with the correct spelling and 
talk about any mistakes.
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Appendix 4: Family Questionnaire used with Study 2 and 3 children
1) Was the pregnancy and birth normal? If not please could you outline the 
problems.
2) Have dyslexia. Specific Learning Difficulty, ADHD, Asperger’s, dyspraxia, been 
diagnosed, if so which, when and by whom?
3) Is there a family history of any of the above and if  so what is the relationship to
4) Please could you list the previous schools attended:-
5) Were there any problems at any of these schools eg bullying, non-attendance etc?
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6) Outside School, h a s  ever received specialist one to one teaching? If so
please could you give details.
7) Are there any factors at home that could affect................’s learning? If so could
you please outline them.
8) In your opinion i s .................. kind to younger children?
9) H as  ever stolen from home, school or elsewhere?
Please add any other details you feel could be relevant to understanding ’s
learning style:-
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Appendix 5: Learning data for Intervention Studies 2 and 3. Tables show the 
numbers of words learnt in each teaching session in each condition for each 
participant.
Study 2
LB
Teaching
method
Teaching 
session 
(TS) 1
Teaching
session
Teaching 
session 3
Teaching 
session 4
Teaching 
session 5
Teaching 
session 6
0 -R 5 7 10 10 13 14
NLP 5 7 9 10 13 15
Phonics 4 8 10 13 15 Finished
(f)
LCWC 1 6 8 9 13 15
SC
Teaching
method
T S
1
TS
2
TS
3
T S
4
T S
5
T S
6
TS
7
T S
8
TS
9
Tracing 4 5 9 7 9 8 13 13 F
Phonics 1 2 5 7 9 10 15 15 F
Semantics 4 5 10 9 14 14 f
SOS 2 4 7 6 6 8 9 13 13
LCWC 5 6 6 8 10 11 13 15 F
DF
Teaching
method
TS
1
TS
2
T S
3
TS
4
T S
5
TS
6
T S
7
TS
8
T S
9
T S
10
T S
11
T S
12
T S
13
Tracing 3 2 3 4 1 2 5 6 3 4 F
Phonics 2 1 0 4 10 4 7 6 7 8 F
Semantics 4 6 5 5 5 7 7 8 8 9 11 14 14
SOS 2 0 3 4 5 2 3 3 5 5 F
LCWC 4 4 4 5 7 4 6 7 7 7 F
AH
Teaching
method
TS
1
TS
2
TS
3
TS
4
TS
5
T S
6
TS
7
T S
8
TS
9
T S
10
T S
11
T S
12
T S
13
TS
14
Tracing 0 1 2 4 4 3 7 6 6 5 F
Phonies 0 3 3 5 4 7 9 9 12 9 10 11 12 11
Semantics 1 3 5 7 6 7 7 6 6 8 F
SOS 0 1 3 3 3 3 3 4 5 7 F
LCWC 0 1 2 2 4 4 2 2 3 3 F
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TL
Teaching
method
T S
1
TS
2
TS
3
T S
4
TS
5
TS
6
TS
7
TS
8
T S
9
T S
10
T S
11
TS
12
TS
13
TS
14
Tracing 2 3 4 4 4 5 6 7 6 7 F
Phonics 2 3 3 3 4 7 10 10 10 13 12 13 14 F
Semantics 3 3 7 5 7 7 6 9 8 12 12 12 12 13
SOS 6 6 7 5 7 8 10 11 12 10 F
LCWC 5 6 8 9 12 11 10 12 13 f F
AM
Teaching
method
T S
1
TS
2
TS
3
TS
4
TS
5
TS
6
TS
7
T S
8
T S
9
T S
10
0 -R 3 4 8 5 8 8 10 13 13 F
NLP 2 4 8 10 13 15 F
Phonics 2 2 4 5 6 9 9 10 11 13
LCWC 2 2 4 7 10 10 12 15 15 F
CR
Teaching
method
T S
1
TS
2
TS
3
TS
4
TS
5
TS
6
TS
7
TS
8
T S
9
0 -R 3 5 8 8 11 12 12 13 15
NLP 4 9 10 11 12 13 13 F
Phonics 3 6 9 10 11 13 15 F
LCWC 4 7 7 9 8 9 10 12 12
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Study 3 
OB
Teaching T S TS TS T S TS TS T S TS T S T S T S T S TS T S
method 1 2 3 4 5 6 7 8 9 10 11 12 13 14
LPhCWC 4 4 5 8 10 11 12 13 14 F
Phonics 3 5 5 6 8 13 11 13 14 F
LCWC 2 5 5 7 5 8 10 11 13 12 13 F
LC
Teaching T S TS T S TS TS TS T S T S T S T S
method 1 2 3 4 5 6 7 8 9 10
LPhCWC 1 2 2 3 2 2 4 7 3 7
Phonics 1 3 3 2 4 5 6 4 1 4
LCWC 1 1 2 3 2 1 2 3 2 3
DoF
Teaching T S TS T S T S TS TS TS T S T S T S
method 1 2 3 4 5 6 7 8 9 10
LPhCWC 1 1 1 1 2 2 3 4 5 5
Phonics 0 1 1 1 1 2 4 4 4 6
LCWC 1 0 3 2 4 4 3 7 5 6
TF
Teaching TS TS TS TS T S TS T S T S T S T S
method 1 2 3 4 5 6 7 8 9 10
LPhCWC 3 4 5 9 10 11 13 15 F
Phonics 3 2 3 7 6 9 11 14 13 F
LCWC 2 5 5 6 7 8 6 7 7 8
AdH
Teaching TS TS TS TS T S TS T S T S TS T S
method 1 2 3 4 5 6 7 8 9 10
LPhCWC 2 5 4 10 10 14 15 15 F
Phonics 4 4 6 6 9 12 13 14 F
LCWC 1 0 2 8 8 9 11 12 12 12
FR
Teaching TS TS TS TS TS TS T S T S TS T S T S T S
method 1 2 3 4 5 6 7 8 9 10 11 12
LPhCWC 2 4 5 6 7 8 9 9 9 13 13 F
Phonics 3 2 4 4 8 9 11 9 12 12 f
LCWC 2 4 4 6 8 9 10 10 12 14 F
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LS
Teaching T S TS TS T S TS TS TS T S TS T S T S TS
method 1 2 3 4 5 6 7 8 9 10 11 12
LPhCWC 2 3 4 5 6 5 7 8 11 13 13 F
Phonics 1 2 2 4 6 8 10 11 14 14 F
LCWC 2 2 3 4 5 6 6 7 7 9 f
MT
Teaching TS TS TS T S TS TS T S T S TS T S T S TS
method 1 2 3 4 5 6 7 8 9 10 11 12
LPhCWC 2 1 7 7 8 10 10 12 11 13 13 F
Phonics 1 3 5 8 9 10 10 14 14 F
LCWC 2 5 2 5 9 10 12 13 13 f
MW
Teaching TS TS TS TS TS TS TS T S T S T S
method 1 2 3 4 5 6 7 8 9 10
LPhCWC 0 0 1 2 2 2 3 2 2 4
Phonics 1 1 1 2 1 2 5 5 5 5
LCWC 1 1 1 2 2 2 2 2 3 3
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Appendix 6 : Examples of the children’s learning across studies:
Example A:
The following examples are the initial HAST results for Study 1 which were used to 
assess regular and irregular spelling errors. Child A was one child in which there 
was a lack of agreement over spelling errors (for detail see Table 16, results section 
Study 1). It is possible from the spellings shown to see why there might have been 
little agreement. See spellings 40 and 41. The first word is ‘foot’, the second ‘four’ 
but both are almost indecipherable and number 41 could be seen as phonetically spelt 
or read as ‘sove’, ie classified as ‘other’. Child L shows again how spellings could 
be interpreted as either phonetic or other, for example the spelling after soft should 
read ‘bring’, leaving open whether the actual spelling should be classified as 
phonetic or other.
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Example B:
The examples that follow are the learning graphs of the Study 1 children. These 
graphs were plotted each day from the number of correct spellings achieved in each 
day’s spelling test. The graphs were used to assess which learning condition was the 
most effective for the children. These two children were chosen as examples since 
they learnt effectively and quickly in each condition while not generalising their 
learning and increasing their spelling ages (see Table 16, results section, Study 1). 
Child A was taught using the 8-10 spellings (although his actual spelling age prior to 
the start of the study was 7:3) and Child K using the 10-13 spelling age list.
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Example C:
The examples of spelling that follow come from the single case studies. The first 
examples are of L.B.’s learning, IS 2. From cognitive profiling, she appeared to be 
of low general ability with an abnormal score in the Goodman’s Questionnaire. Her 
initial spelling test results showed that there was a 28month discrepancy between her 
chronological and spelling age showing difficulties in acquiring learning spelling. 
However, it is possible to see that she always achieved the target number of correct 
spellings in 6 or less sessions and this reflected in her post teaching spelling tests 
making a gain of 15 months at the end of teaching and a 30 month gain 6 months 
later.
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Example D:
This set of spellings come from IS 3 and are T.F.’s. On cognitive profiling he 
showed a mixed ability but with relative strengths in visual processing and had a 
chronological / spelling age discrepancy of 44months. However, again it is possible 
to see that he leamt well, particularly in LPhCWC and Phonics. At the end of 
teaching though this learning had not led to a general improvement in his spelling 
age, loosing 10 months in spelling age.
As with the above spellings the initial spellings from each day’s test are written on 
the left and the spellings done after teaching are on the right.
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Example E:
The following spellings have been chosen as examples of the learning of children in 
Study 4. These spellings were given to the children over 6 weeks, using three 
differing teaching conditions to assess which condition resulted in the greatest 
number of spellings being learnt. Child 7, Group B was chosen since it is possible to 
see (Table 22, results section. Study 4) that prior to the start of learning the spellings 
his spelling age was 156 months and at the end 153 months, a drop of three months 
in one term. However, despite this it is clear from the examples of learning that he 
learnt well and quickly with the 10-13 spellings age lists. Equally, Child 2, Group A 
can be seen to have consistently learnt more than half the set of spellings in each 
condition (spellings for spelling age 8-10), while remaining at spelling age 104 
months after three months (see Table 22, results section. Study 4). Both these 
individual’s learning appears to support the argument that the learning in the three 
conditions did not generalise to improve the spelling ages, possibly because of the 
closeness in time between the two tests.
The examples show the child writing the list of words on the left-hand side of the 
page which are the number correct and charted. The spellings on the right hand side 
are those following instruction in each condition. The child was not able to see the 
correct spellings that may have been written above since the page was covered or 
turned.
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